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KAYLOCK® K- BOLTS 


for blind and hard-to-get-to applications 


The K-Bolt measures up to and exceeds all the existing 
and proposed NAS specifications which set high stand- 
ards of performance for: single shear -double shear, 
tensile capabilities, sheet take-up, clamp-up, pre-load, 
tension-tension fatigue and sonic vibration. 

Using existing crib stock tools, K-Bolts are easily installed 
from one side of the work surface in blind or limited 
access areas. They can also be applied in easily accessible 
areas where weight savings is an important considera- 
tion. It is possible to save up to 50% in weight over the 
conventional bolting methods. Also, assembly time and 
related costs are reduced. 

The K-Bolt reflects many advances in manufacturing and 
metallurgical techniques. A truly reliable fastener from a 
manufacturer devoted to the design, production and mar- 
keting of aerospace quality products. Designed for struc- 
tural applications, K-Bolt unit assemblies are available 
with hex or flush heads, in nominal shank diameters. 
Write today for Bulletin 2622. 
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KAYNAR MFG. CO., INC., KAYLOCK DIVISION • Box 3001, Fullerton, California 



The red line tells you: 

This is the world’s most reliable jet tire 

New Goodyear Red Streak jet transport tire is so ruggedly built — it delivers 
as much as 15% more landings per tire— and airline records prove it. 


Here's what’s back of the amazing 
landings per tire— compiled by major 
year the Goodyear Red Streak jet tire 
Shredded Wire Shield 
First, a shredded wire shield 
protects the carcass by resisting 
cuts and cut-growth problems, 
which frequently necessitate 
early tire changes and prevent 
tire retreading. 

Reinforcing Tread Ply 
Next, reinforced tread ply design permits 
rubber in the tread, protects tires from ha; 

I chunking and peeli 




high-speed, heavily loaded 
jet transport operating condi- 

Automatic Wear Indication 

When 80% of the tread is worn, 
this red reinforcing ply begins 


to show . . . makes tire inspection easier, tells when tire- 
change time is near. And, unlike other wear indicators, 
it makes the tire stronger. 

Low-Profile Rib Tread Design .. . 
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ditions. snow or ice, wet or dry. B^H^HHI 
Plus Many Other Features . . . 

. . . specially compounded tread rubber, computer-calcu- 
lated balanced ply construction, super-strength beads, 
high-pressure cures and quality control that cheeks the 
tire 140 times during its production. It all adds up to . . . 

. . . The Best Jet Tire Buy in the Business 
Get full details on the Red Streak-world’s most reliable 
jet tire. Write Goodyear, Aviation Products, Dept. 
B-1715, Akron 16, Ohio. 
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120-DAY DELIVERY 
10 TO 50 KW, CW 


AT ANY FREQUENCY 
FROM 4.4 TO 11 GC 


New Super Power Klystrons 

SAC-406 SERIES— at any frequency be- 
tween 4.4 and 6 Gc, 120-day delivery. 
SAC-417 SERIES — at any frequency be- 
tween 6 and 8 Gc, 120-day delivery. 
SAX-418 SERIES— at any frequency be- 
tween 8 and 1 1 Gc, 120-day delivery. 

ALL AT FIXED PRICES 


A free technical bulletin is available. Write Sperry, 
Gainesville, Florida, or contact your nearby Cain & Co. 
representative. In Europe, contact Sperry Europe Con- 
tinental, Paris. 
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AEROSPACE CALENDAR 


Apr. 29-30-1963 Spring Meeting, Western 
States Section/The Combustion Institute, 
Vacation Village Motel, San Diego, Calif. 
Sponsor: General Dynamics/ Astronautics. 

Apr. 29-May 2— 34th Annual Scientific 
Meeting, Aerospace Medical Assn., Stat- 
ler Hilton Hotel, Los Angeles, Calif. 

Apr. 29-May 2— 22nd Annual Natic ’ ~ 
ference. Society of Aeronautical 
Engineers, Sheraton-Jeffers 
Louis, Mo. 

Apr. 29-May 2— Spring Meeting, United 


1 Weight 
lotcl, St. 


States 


f Inter 


Ambassador Hotel, Atlantic City, N.J. 
Co-sponsor: Army Research Office. 

May 1— Fifth Lester D. Cardner Lecture by 
Elmer A. Sperry, Jr., on Early Airplane 

chusetts Institute of Technology. 

May 1-3— 19th Annual National Forum, 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D. C. 

May 1-9— Third National Conference on the 
Peaceful Uses of Space, Chicago, 111. 
Sponsors: NASA; Committee for Eco- 
nomic and Cultural Development of 
Chicago. 

May 2— Manned Space Laboratory Confcr- 
(Continued on page 7) 



SEVEN REASONS WHY THE 
UPPER RIGHT HAND CORNER 
OF YOUR NEXT GENERAL PURPOSE 
DIGITAL COMPUTER WILL LOOK LIKE THI 



■ Reliability increased by an 
order of magnitude 

■ The only high speed, low cost 
computer with Fortran II 

■ Add time: 16 nsec. Multiply 
time: 32 psec. 

■ Silicon semiconductors used 
throughout 

■ Floating point and multi-pre- 
cision operations 

■ Built in buffers: five integral 
input/output systems 

■ Priced up to $50,000 under 
comparable machines 


In scientific/engineering applica- 
tions, SDS 900-Series computers 
give more answers per dollar, more 
reliably, than comparable ma- 
chines. The SDS 920 costs $98,000. 
The smaller SDS 910 costs only 
$48,000. Although both are new 
from the ground up (the first unit 
shipped in August. 1962), alert 
users such as JPL, Bell Labs., 
NASA, Motorola, G.E., Honey- 
well and RCA are already on the 
customer list. Care to join them? 
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For radiography — it’s Ansco best by definition 
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First step to safety 


Detecting airframe and slcin de- 
fects during major overhauls 
with Ansco Superay® ‘B’ X-ray 
film assures maximum inspection 
reliability and speeds the return 
of aircraft to service. 

This very fine grain Class I 
film of very high contrast is 


widely used not only in commer- 
cial aviation but also for non- 
destructive testing in the vital 
missile components industry. 

Ask your Ansco Man for de- 
tails, or write Ansco X-ray Sales, 
General Aniline & Film Corp., 
Binghamton, New York. 


A nsco 


X-RAY FILM 
CHEMICALS 
SERVICE 




AEROSPACE CALENDAR 

(Continued from page 5) 
ence, AIAA/Acrospace Medical Assn., 
Statler-Hilton Hotel, Los Angeles, Calif. 

May 2-3— Fourth National Symposium on 
Human Factors in Electronics, IEEE, 
Marriott Twin Bridges Motel, Washing- 
ton. D, C. 

May 2-5— International Travel Fair and Fly- 
ing Display, Biggin Hill Airport, Kent, 

May 5-8—1963 Annual Conference, Ameri- 
can Assn, of Airport Executives, Galt 
Ocean Mile, Beach Club and Coral Ridge 
Hotels, Fort Lauderdale, Fla. 

May 6-8— Aerospace Reliability and Main- 
tainability Meeting, AIAA/ASME/SAE, 
Washington. D. C. 

May 6-9— Ninth Annua 

sinm, Instrument Society of i _, 

Jack Tar Hotel, San Francisco, Calif. 

May 7-9— Electronic Components Confer- 
ence, Institute of Electrical and Electron- 
ics Engineers, International Inn, Wash- 
ington, D.C. 

May 8-9— 60th Meeting, National Aerospace 
Standards Committee of the Aerospace 
Industries Assn., Hotel Roosevelt. New 
York, N.Y. 

May 8-10— Spring Meeting, Society for Ex- 
perimental Stress Analysis, Hotel Ben- 
iamin Franklin, Seattle, Wash. 

May 9-10— Quarterly Regional Meeting, 
Assn, of Local Transport Airlines, Fort 




Mav 


I Conference, IEEE/AIAA, Dayton. 
Ohio. 

May 15-16— Fourth Annual Symposium on 
High Speed Testing, Hotel Somerset. Bos- 
ton, Mass. Sponsor: Plas-Tech Equip- 
ment Corp. 

May 1 5-17— Connecticut General Flight 
Forum’s Second National Symposium on 
Air Transportation, Hartford, Conn. 

May 16— Second Annual Management Con- 




on Marketing in the Deft 


_ c In- 

an Marketing Assn.. Boston 
je Campus, Boston, Mass. 

May 20-22-1 7th Annual Convcntii 


Exbib] 




for Qual 


>1, Sherman House, Chica = , 

May 20-22— National Symposium on Micro- 
wave Theory and Techniques, Institute 
of Electrical and Electronics Engineers, 
Miramar Hotel, Santa Monica, Calif. 

May 20-22— National Telemetering Confer- 
ence, Hilton Hotel, Albuquerque, N. M. 

May 20-24— Reliability and Maintainability 
Training Courses, Arine Research Corp., 
Hotel Willard. Washington, D.C. 

May 21-22-1963 Seminar-Exhibit, Stand- 
ards Engineers Society. Carnegie Interna- 
tional Endowment Center, New York, 
N.Y. 

May 21-23— Spring Joint Computer Confer- 
ence, American Federation of Informa- 
tion Processing Societies, Cobo Hall, 
Detroit. Mich. 

May 21-23— Symposium: Characteristics of 
the Lunar Surface, Boston, Mass. Spon- 
sors: Air Force Cambridge Research 
Laboratories; Arthur D, Little, Inc. 

May 21-24— 25th Annual Meeting and News 
Conference, Aviation/Space Writers 
Assn., Adolphus Hotel, Dallas, Tex. 

May 27-28— Seventh National Conference 
on Product Engineering & Production, 
(Continued on page 9) 


MICROTRON, microwave power source for electronic food preparation units, 
featuring a CW magnetron from our line of microwave tubes and display 
devices. San Carlos, California. In Europe, Box 110, Zurich 50, Switzerland. 

E LITTON INDUSTRIES 

ELECTRON TUBE DIVISION 



PROBLEMATICAL RECREATIONS 167 



Gherkin Gesundheit, a brilliant graduate mathematics student, 
was working on an assignment but, being a bit absent-minded, 
he forgot whether he was to add or to multiply the three different 
integers on his paper. He decided to do it both ways and. much 
to his surprise, the answer was the same. What were the three 
different integers? — Contributed 

The LC-4 Air Data Computer from the Guidance and Control 
Systems Division of Litton Systems. Inc., a truly modular flight 
data computation system, has some outstanding features we'd like 
to mention. For example, its altitude resolution is 1 foot at sea 
level and less than 5 feet maximum at 50.000 feet. Outputs: alti- 
tude, mach number, true airspeed, indicated airspeed, and static 
air temperature. We've no room to go into its durability, relia- 
bility, economy and ease of maintenance, so get the details from: 
Air Data Systems, 5500 Canoga Ave., Woodland Hills, Calif. 
answer to last week's problem :The area of the white stripes 
Is equal to the area of the blue field. 

m LITTON INDUSTRIES, INC. 

Beverly Hills, California 
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SILICONE NEWS from Dow Corning 


For ultrahigh vacuum... 



New silicone fluid produces pressure 
in the range of 2 x IO - 10 Torr . . . 

Now. ultrahigh vacuum can be achieved . . . without refrigeration ... by 
specifying the new silicone diffusion pump fluid, Dow Corning 705. New 
Dow Corning 705 makes possible the attainment of vacuua to 2 x 10' 10 Torr 
. . . even higher vacuua with refrigeration. In addition, it offers the excep- 
tional properties unique to all Dow Corning silicone diffusion pump fluids. 
These include: 

Greater stability. Dow Corning silicone fluids offer superior resistance 
to oxidation . . . will not decompose into gums or tars or lose vacuum 
pumping properties. They recover 15 to 20 times faster than conventional 
organic fluids after exposure to air, and eliminate the need to cool pumps 
before releasing vacuum. 


♦ Six of these giant 32-inch diffusion pumps 
evacuate the 3,000 cubic foot, high alti- 
tude-temperature space chamber at the new 
Space Environments Laboratory of Fairchild 
Camera and Instrument Corporation's Defense 
Products Division, Syosset, New York. De- 
signed for testing vehicles, systems and 
sensors in environments simulating altitudes 
up to 380 miles, at temperatures from — 100 
to 300 F, this ultrahigh vacuum chamber has 
achieved a pressure of 4 x 10*° mm Hg. 
Dow Corning Diffusion Pump Fluid was 

required in this system. 



Cleanliness. Breakdown tests on pump 
fluids were made with diffusion pump jet 
assemblies. The encircled jet shown was 
cycled 1,100 times with a Dow Corning 
silicone fluid. Organic fluids in other pump 
failed much earlier. 

Inertness. Silicone fluids are chemically 
inert, noncorrosive and non-toxic. They do 
not react with metals and are unaffected by 
moisture. Also available is a Dow Corning 
fluid that resists gamma radiation. 

Typical applications: production of TV and 
other cathode ray tubes, electron micros- 
copy, vacuum coating of glass, vacuum 
metallurgy, and vacuum metalizing of plas- 
tics. Select the fluid best in your application 
from the enlarged line of Dow Corning 
diffusion pump fluids. 


silicone fluids for ultrahigh vacuum systems. 
Address Dept. 0916. Engineering Products Division, 
Dow Corning Corporation, Midland, Michigan. 



Dow Corning 
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(Continued from page 7) 
Institute of Electrical and Electronics En- 
gineers, Continental Hotel, Cambridge, 
Mass. 

May 27-28-2 3rd National Meeting, Opera- 
tions Research Society of America, Shera- 
ton Hotel, Cleveland. Ohio. 

May 27-29— 17th Annual Frequency Control 
Symposium. Shelburne Hotel, Atlantic 
City, N. J. Sponsor: U. S. Army Elec- 
tronics Research dr Development Labors- 

June 3-5— Symposium on Materials and Proc- 
esses for Space Power and Primary Pro- 
pulsion, Society of Aerospace Material 
and Process Engineers, Bellevue-Stratford 
Hotel, Philadelphia, Pa. 

June 3-11— COSPAR Fourth International 
Space Science Symposium and Sixth 
Plenary Meeting, Warsaw, Poland. 

June 4-6— Ninth Annual Radar Symposium. 
Institute of Science and Technology, Uni- 
versity of Michigan, Ann Arbor. 

June 6-7— Symposium on the Exploration 
of Mars. Denver Hilton Hotel. Denver, 
Colo. Sponsor: American Astronautical 
Society. Co-sponsors: American Astro- 
nomical Society, American Institute of 
Biological Sciences, AIAA Rocky Moun- 
tain Sections, NASA. 

June 7-8— 14th National Maintenance & 
Operations Meeting, Reading Aviation 
Service, Reading, Pa. 

June 7-16— 25th French International Air 
Show, Lc Bourgct. Paris. France. 

June 1 1-14— Symposium on Plasma Space 
Science. The Catholic University of 
America, Washington, D, C., with the 
support of NASA and Goddard Space 
Flight Center. 

June 12-14— Heat Transfer and Fluid Me- 
chanics Institute, American Institute of 
Aeronautics and Astronautics, California 
Institute of Technology, Pasadena. 

June 17-20— Summer Meeting, American 
Institute of Aeronautics and Astronautics 
(AIAA), Hotel Ambassador, Los Angeles, 
Calif. 

June 17-21— Summer General Meeting, In- 
stitute of Electrical and Electronics En- 
gineers, Toronto, Canada. 

June 18-20— 41st Meeting. Aviation Dis- 
tributors and Manufacturers Assn., Cha- 
teau Frontenac. Quebec, Canada. 

June 19-21— Fourth Joint Automatic Control 
Conference, University of Minnesota, 
Minneapolis. Minn. Sponsors: American 
Institute of Chemical Engineers; Institute 
of Electrical and Electronic Engineers; 
American Society of Mechanical Engi- 
neers; Instrument Society of America. 

June 28-Jnly 3— Second Annual Dorado Fly- 
In, Dorado Beach Hotel, Dorado, Puerto 
Rico. 

July 7-11— Seventh National Conference on 
Aerospace Education, National Aerospace 
Education Council, Hotel Deauville, Mi- 
ami Beach, Fla. 

July 9-11— International Symposium on Space 
Telecommunications, Institute of Elec- 
trical and Electronic Engineers’ Profes- 
sional Group on Antennas and Propaga- 
tion. Boulder Laboratories. Boulder, Colo. 

Aug. 20-23—1963 Western Electronic Show 
and Convention (WESCON), Cow Pal- 
ace, San Francisco, Calif. 



ONLY INSTRUMENT OF ITS KIND . . . 
HAS INDEX FOR AUTOMATIC CONTROL 
In outer space or at sea level, you can depend on 
Weston aerospace instruments for highest relia- 
bility and superior performance. The complex 
Bearing-Distance-Heading Indicator, for example, 
provides an accuracy of ± 0.5° on the card, and 
is equipped with an adjustable memory index for 
automatic flight control. Reliability is proved in 
rigid 1,000-hour MTBF tests 0 . . . rather than by 
time logged under normal flight conditions. 

Weston's high performance standards are 
achieved through unexcelled packaging tech- 
niques and mechanical design, in-plant machin- 
ing, and rigid quality control. In addition, Weston 
offers unparalleled engineering experience. We 
designed and built the original I.L.S. Indicators, 
and recently supplied nine of the 26 indicating 
instruments aboard each Mercury Capsule. 

Take advantage of unusual Weston design and 
development capability. For more information, 
write Weston — producer of the most complete 
line of electrical aerospace instruments for 
manned flight. Dept. AW-48. 



Bearing-Distance-Heading 



Radar Altimeter 


WESTON INSTRUMENTS 

Division of Daystrom, incorporated. Newark 14. New Jersey 


Aerospace Instrumentation • Bimetal Thermometers • Calibration A Test 
Equipment • Panel A Switchboard Meters • Photosensitive Devices • Precision 
Metal Film Resistors • Relays A Tachometers • Systems Design A Development 
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Hold . . . erect . . . fire! 


Within minutes, this highly maneuver- 
able erector-launcher can place a Per- 
shing Missile in its flight path. 

ELGMT (Erector-Launcher, Guided Mis- 
sile, Transportable) is produced for the 
Army by Unidynamics, a division of 
Universal Match Corporation.The erector- 
launcher serves as loading and assembly 
platform. It stows and supports the mis- 
sile during transit. ELGMT also aligns 


Pershing with the target azimuth and 
provides accurate support during check- 
out and launch. 

ELGMT is the latest example of Uni- 
dynamics' demonstrated capability in 
providing advanced weapons handling 
and launching systems. For more than 
a decade, the Division has made signifi- 
cant contributions in this area for such 
missiles as TARTAR, TALOS, and TER- 


RIER, and recently designed, developed 
and produced a unique launching system 
for the ASROC. In addition, the Division 
has designed and built a variety of ship- 
board weapon handling equipments. 
Full information is available on Uni- 
dynamics' comprehensive experience 
and capabilities. Write Dept. AW-1 for a 
copy of the special brochure, "Weapon 
Launchers and Handling Equipment". 
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UNIVERSAL MATCH CORPORATION 

472 PAUL AVENUE • ST. LOUIS 35, MISSOURI 

OF UNIDYNAMICS, A DIVISION, AND 


GOVERNMENT 


GROUP CONSISTS 


REFLECTONE ELECTRONICS, 


SUBSIPIARV. 



.000005 RPM — that's the creep speed obtained on 
one massive radar antenna driven by a Vickers hydro- 
static transmission. And that's mighty slow . . . one 
revolution in 4.63 months. 

But hydraulics can also be fast . . . accelerations of 
30°/sec. 2 for inertias up to 7,480,000 lb. inch sec. 2 have 
been provided. Controllable? Definitely! Excitations as 
low as 0.10 milliwatts will precisely and instantaneously 
control torques up to 4,500,000 inch pounds. 


Hydraulics can be the best solution to many ordnance 
requirements. Vickers offers a complete line of standard 
and special hydraulic components . . . can give you 
power packages with perfectly matched components. 
Gives you one-source responsibility too. 


For more information, write for Radar Bulletin 5306, or 
contact the Marine and Ordnance Department, 
Waterbury 20, Conne cticut 

DIVISION OF SPERRY RAND CORPORATION 




AERO COMMANDER 
PRESENTS 
THE WORLD'S ONLY 
FULL LINE OF 
EXCUTIVE TWINS 
PISTON AND JET! 

From the most economical, full size light 
twin, and the only pressurized and air 
conditioned light twin, to the first execu- 
tive jet designed and built in the U. S. 
specifically for business use, the Com- 
mander line includes seven distinctly in- 
dividual models. Each model is tradi- 
tionally superlative in stability and per- 
formance, dependability and flexibility 
. . . and in product excellence that's 
guaranteed for twelve full months! 

The Line: 

AERO COMMANDERS 

Pressurized, Air Conditioned 680 F-P 


Supercharged. Performance 680 F 

Long Range Performance 560 F 

All-Around Utility 500 B 

Economical Excellence 500 A 


GRAND COMMANDER 

BIG SIZE, BIG CABIN, BIG PERFORM- 
ance with Aero Commander short 
field capability. 

JET COMMANDER 

500 MPH, PRESSURIZED, AIR CONDI- 
tioned, twin turbine, transport cate- 
gory jetcraft seats 6-8, . . . parallels 
speed and comfort of the jetliners, 
utilizes virtually any airstrip, any- 
where in the world. 
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SURE, IT’S A TEAKETTLE. BOILS WATER. BUT IT ALSO OISSIPATES THE HEAT BENEATH IT, BY BLOWING OFF STEAM. □ AT UTC, WE 
APPLY THIS "BOIL-OFF" PRINCIPLE TO COOL LIQUID-PROPELLANT ROCKET MOTORS. WE MAKE THE THRUST CHAMBER OF OUR 
NEW EP0XY-80NDE0, FILAMENT-WOUND MOTOR FROM A TOUGH, ABLATIVE MATERIAL THAT LITERALLY BOILS AWAY UNDER EXTREME 
HEAT, THEREBY PROTECTING THE THRUST CHAMBER AND NOZZLE. □ RESULT: A LOW-COST, RELIABLE MOTOR THAT AVOIDS THE 
PERFORMANCE PENALTIES OF REGENERATIVE COOLING SYSTEMS, YET GUARANTEES 10 MINUTES OPERATION. 

THRUST LEVELS FROM 50 TO TENS OF THOUSANDS OF POUNDS. A STATE-OF-THE-ART DEVELOPMENT FROM UTC. 



United Technology Center 
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The F-lll, bi-service tactical fighter for the Air Force and the Navy, 
offers opportunities for stimulating assignments in virtually every 
engineering and scientific discipline. ■ General Dynamics/Fort Worth 
is actively seeking graduates to participate in this and other projects 
as we continue pioneering the technological development of the South- 
west. If you qualify, send a resume of your training and experience to 
General Dynamics/Fort Worth, P. 0. Box 748, Fort Worth, Texas. An 
equal opportunity employer. 


GENERAL. DYNAMICS | FORT WORTH GIIIIIIIID 



Assured accuracy. Behind the readiness of Navy’s fleet ballistic missile weapon system is advanced 
system management that is continually proving and improving Polaris capability. □ From analysis of every 
design parameter to dynamic simulation under every operating condition, Sperry as Navigation Sub-System 
Manager keeps Polaris out front. □ Procurement responsibilities call for exacting con- 
trol not only over optimum accuracy and interface compatibility but also over costs, 
quality and logistics. Sea performance data are obtained by dynamic simulation of 
actual sea conditions on land — using the Sperry-built Ship’s Inertial Navigation System 
in an authentic Polaris installation — to be be sure that advanced concepts will work division of 
at sea. SPERRY POLARIS, Sperry Gyroscope Company, Great Neck, New York, corporation 






logistics 


Battles, and wars, too, have been lost 
by a breakdown in the transportation, 
quartering and supplying of troops. 

In the world of engineering and con- 
struction, supply is no less important 
than in military operations. Particu- 
larly in remote foreign sites where 
purchasing, expediting, and delivery of 
materials must be carefully scheduled 
to coincide with job progress. Any- 
thing less than perfection results in 
delayed completions and soaring costs. 


Brown & Root, with almost a half cen- 
tury of experience in engineering and 
construction activity in all corners of 
the world, has developed a network 
of purchasers and expediters to insure 
this logistics perfection. 

Add Brown & Root's accomplishments 
in the fields of engineering and con- 
struction to their superior reputation in 
logistics and you'll have the combina- 
tion needed for ahead-of-schedule com- 
pletion plus economy for your project. 


BROWIHOOf 

ENGINEERS • CONSTRUCTORS 

NEW YORK • LONDON • MONTREAL • WASHINGTON • EDMONTON • SAO PAULO 
POST OFFICE BOX 3. HOUSTON 1. TEXAS • CABLE ADDRESS: BROWNBILT 
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A world of CUSTOM COATING SERVICE 
for the "hot” wear problems of aerospace! 


A new era of high temperature and wear resistance for 
airborne working surfaces has been "orbited” by LINDE’s 
Complete Custom Coating Service! 

Every coating facility— from metallurgical research 
through development, production, and testing— is avail- 
able for the application of coatings of tungsten carbide, 
aluminum oxides, and pure metals to provide top thermal 
resistance and optimum service life. 

LINDE— the "one-stop" coating source— evalu- 
ates and specifies the right material and coating 
thickness, the right coating process— utilizing 
either LINDE’s Flame-Plating "detonation gun” 
technique, or Plasma-Plating with its operating 
temperatures ranging up to 30,000° F. 

With the industry’s widest experience in metal- 
lic coatings, LINDE’s Complete Custom Coating 


Service has the answer to your "hot” wear problems— re- 
gardless of the basic material, size, or configuration of 
the piece involved. If the answer isn’t on our shelf— we’ll 
research to get it! 

Many of today’s important aerospace parts have suc- 
cessfully used Flame-Plated coatings— such as the com- 
bustion chamber of the Agena satellite rocket engine, 
aircraft valves, compressor blades, turbine engine 
seals, rocker arms, and many others. For many 
industrial parts, LINDE’s “prescription” coatings 
have increased service life as much as 40 times! 

Write for full information today — to Flame 
Plating Dept., Linde Company, Division of Union 
Carbide Corporation, 1245 Main St., Indianapolis 
24, Ind. In Canada: Union Carbide Canada Lim- 
ited, Linde Gases Division, Tbronto 12. 


LINDE 


COMPANY 



FLAME-PLATING: TOMORROW'S COATI NGS . . . FOR TODAY'S WEAR PROBLEMS 
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builder is ready to 
serve you ... may we? 


We have had years 
of experience in the 
design and manufac- 
ture of lightweight 


plotting board sys- 
tems and related 
equipment. May we 




you never get half a loaf 


The whole loaf is always available 
at B&P. .. product development- 
basic design — prototypes— quan- 
tity production ... all phases are 
ready to serve you. May we have 
the opportunity to work with you? 


BROOKS A PERKINS, INC. 

1902 W. Fort St. Detroit 16, Michigan 
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U.S. ARMY 


DESIGNED TO LEAD 

“Hands-off” flight characteristics of an airplane. “Platform” stability for posi- 
tive target acquisition and fire control. Provision for unprecedented IFR and 
night flight ability. More room, plus built-in growth potential for higher speed, 
higher lift, more demanding missions of the future. 

One reason for these qualities in the Army’s new Hiller OH-5A is an exclusive 
rotor stability augmentation system, proved in a year and a half of flight opera- 
tion. Another is the OH-5A's aerodynamic design, the inherent cleanliness of 
design perfection. Another is the rugged structuring of the aircraft itself. 

No halfway ship this — but a thoroughbred light helicopter, fully engineered 
to meet its mission, and forgiving" to fly. 





The professional pilots of the United States Army deserve the best. 



EDITORIAL 


Man on the Moon 

(The importance and the cost of putting U. S. astronauts 
on the moon arc lie-in" debated w ith more beat than at any 
time since the President committed the nation to this goal 
two years ago, as illustrated in the recent column by James 
Rcston, Washington Bureau chief for the New York Times. 
While we do not agree with all of Mr. Rcston' s conclusions. 
Aviation Week & Space Technology believes the aero- 
space industry should be fully aware of the growing doubts 
throughout the country about the wisdom of the lunar land- 
ing program. — Ed.) 

The debate on the nation's space program is getting 
out of hand. Some Republicans are attacking the pro- 
gram as if it were a vast boondoggle, and President Ken- 
nedy is defending it as if it were the Bill of Rights. 

Most of the extreme arguments, however, are sheer 
political moonshine. "Hie main issue is not one of 
politics but one of priorities. Tire question is not 
whether the exploration of space is important, but 
whether it is more important to put a man on the moon 
than to get several million men off the dole. 

When the President was asked in his news conference 
this week about Gen. Eisenhower’s attack on the budget 
in general and the space budget in particular, he seemed 
annoyed and immediately went into a political orbit. 

His reaction was to compare his budget record with 
the worst of President Eisenhower's, and to imply that 
anybody who wanted to cut the space budget was willing 
to hand over the space race to the Russians. 

Tire space debate, however, deserves a more serious 
response. For a large and influential sector of the sci- 
entific community of the nation, while enthusiastic 
about the exploration of space, believes that the scien- 
tific objectives of the program can be achieved at a 
fraction of the cost by putting instruments, rather than 
man, on the moon. 


Science or Propaganda 

Thus, the issue, as they see it, is whether the man on 
the moon is essential for scientific purposes, and whether 
the immense additional cost of the man-landing should 
take a higher priority than using a part of the savings on 
other essential tasks that would invigorate the economy 
and create jobs. 

Dr. Warren Weaver, former president of the Ameri- 
can Assn, for the Advancement of Science, recently 
said: “I believe that most scientists consider the pro- 
posed expenditures quite unjustified on the grounds of 
scientific considerations; and also consider the frantic 
pace of the program to be wasteful." 

Dr. James R. Killian, former president of Massachu- 
setts Institute of Technology, has asked: "Will several 
billion dollars a year additional for enhancing the quality 
of education not do more for the future of the U.S. and 
its position in the world than several billions a year 
additional for man in space?” 


-Men on the Dole 

In 1960, the Administration spent on space, S523.- 
000,000; the next year the ante went up to S96-4.000.000; 
in the present fiscal year, the bill will be S3.700.000.000; 
and for the coming fiscal year, the Administration has 
requested §5,712.000.000. 

Estimates of total space costs for the sixties vary. 
The deputy administrator of the space agency, Robert C. 
Seamans, Jr., has put it between S50 billion and S60 
billion. 

Fortune Magazine puts it at $75-100 billion for a 
decade in which the nation shall also have spent §50 
billion on missiles. 

It is not only some Republicans but prominent Demo- 
crats, such as Chairman J. W. Fulbright of the Foreign 
Relations Committee, who are asking whether the non- 
scientific part of this immense total should be spent on 
a lunar man-landing rather than on projects that will 
ease the unemployment, education, slums, housing, and 
transportation problems here below. 

The scientific objectives are not primarily in question, 
but the propaganda objectives are. Fulbright, for one, 
is opposed to paying such a price for what lie regards as 
a kind of lunar Olympic race to land a man on the 
moon, especially since he believes the nation's prestige 
will never be greater than its ability to house, transport, 
educate, and employ its own people. 


Values and Priorities 

What has happened here is fairly clear. Tire violent 
popular reaction to the first Soviet Sputnik has deranged 
the Administration’s sense of priorities and values, and 
the preference of the Congress for spectacular victories 
over the Russians has aggravated the imbalance. 

Clearing slums and wiping out unemployment raise 
more controversies on Capitol Hill than shooting John 
Glenn to the moon. 

Accordingly, the Administration has said, in effect: 
“Ask not what is best for the country, but what is easiest 
to get through Congress.” 

It is an understandable position, the political struggle 
being what it is, but it docs not satisfy even the Presi- 
dent’s own closest scientific advisers. For they see the 
defense, atomic energy and space programs taking most 
of the creative scientific brains of the country; they do 
not believe the space experiments will help the civilian 
economy as much as the space addicts believe; and, like 
Fulbright. they arc not convinced that the cost of space 
propaganda will bring as much prestige as a booming 

"The differences today," said the President at Yale, 
“are usually matters of degree." This is the real issue 
about the space budget; not whether it should explore 
space, but whether the degree of exploration should be 
so great as to spend tens of billions on propaganda 
as well. 
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Steady as a Rock 


Smooth as Silk 


Fast as Lightning 




That’s the Kaman UH-2 



KAMAN AIRCRAFT CORPORATION, BLOOMFIELD. CONNECTICUT 


WHO'S WHERE 


In the Front Office 

Max Lehrer. controller. Defense Elec- 
tronic Products. Radio Corp. of America. 
Camden. N. J. Robert M. Fritz, manager of 
defense marketing-Annv programs for De- 
fense Electronic Products, succeeds Mr. 
Lehrer as acting manager of the Washington. 

D. C.. regional office. 

F. Gordon Smith, vice prcsident-Enropean 
marketing. Univac Division of Sperry Rand 
Corp., with offices in Lausanne. Switzerland. 

Don G. Mitchell, hoard chairman. The 
Nvlok Corp.. Paramos. N. J.. succeeding 
Edmund R. Boots, who continues as a direc- 
tor and member of the finance committee. 

Dr. Jack W. Dnnlan. a director of Rixon 
Electronics. Inc.. Silver Spring. Md. Dr. 
Dunlap is president and chairman of Dunlap 
and Associates. Inc. 

George W. Smith. Jr., a vice president. 
Wcstinghousc Air Brake Co.: he continues 
as general manager of WABCO's Industrial 
Products Div., Wilmerding. Pa. Also: John 

E. Stark, vice president-industrial relations, 
and Charles D. Howell, vice president-manu- 
facturing and purchasing, WABCO, Pitts- 
burgh, Pa. 

Frank D. Langstroth, vice president-gov- 
ernment and industry relations. Svlvania 
Electronic Systems, a division of Svlvania 
Electric Products. Inc- Waltham. Mass., 
and Lawrence J. Straw, vice president-mili- 
tary marketing. 

Dr. Sidney L. Simon, vice president-engi- 
neering. Ford Instrument Co., a division of 
Sperry Rand Corp.. Long Island City. N. Y. 

Oscar T. Simpson, a vice president. Philco 
Corp.; he continues as general manager of 
the company’s WDL Div.. P 3 I 0 Alto. Calif. 
Vice President M. W. Newell has been 
named general manager of Philco's Lansdalc 
(Pa.) Div. 

Robert H. Wood, executive vice president 
of Hi-G, Inc., Windsor Locks. Conn., has 
been named general manager of the com- 
pany. Also: John Pfingsten, general sales 
manager; Michael M. Lancs, assistant to the 
president as well as manager of relay engi- 
neering. his present position. 

Harold Lipcliik, a divisional vice president 
and technical director of the Advanced 
Products Group. American Machine & 
Foundry Co.. Greenwich. Conn. 

Vice President Robert L. Williams, man- 
ager of the newly activated Marketing and 
Products Div.. Aiiclcx Corp.. Boston, Mass., 
and John F. Koch, Jr- head of the newly 
activated Government Services Dept. Also: 
Kenneth W. Galcncia, executive vice presi- 
dent and continuing as treasurer; Eugene C. 
Gilbert, assistant to Mr, Galeucia: David F. 
Sweeney, director of engineering. 

Wilson H. Oclkers, vice president-opera- 
tions. International Resistance Co., Phila- 
delphia. Pa. 

Francis J. Roach, vice president-finance, 
Capitol Airways, Inc. 

Dr. Gaelen L. Felt, chief operating officer 
and vice president in charge of the Las 
Vegas (Ncv.) laboratories of Edgerton, Ger- 
incshauscn & Grier, Inc. 

Harvey A. Diibncr, vice president-engi- 
neering, Sinimonds Precision Products, Inc., 
Tarrytosvn, N. Y. 

(Continued on page 121) 


INDUSTRY OBSERVER 

► Some engineering observers question the aluminum-alloy construction of 
the F-l 1 1 (TFX) bi-service fighter on the basis that it eliminates future sys- 
tem performance growth. Industry studies have shown an all-steel aircraft 
is feasible and not limited to dash speeds just above Mach 2. 

► Component testing of Aerojet-General's M-l liquid-hydrogen rocket engine 
for upper stages of space vehicles (AW Apr. 1 5, p. 33) will begin next month. 
First unit tested will be the gas generator for the turbopump drive. Thrust 
chamber and pumps will start mns late this year. 

► Biggest technical problem anticipated for the mobile medium-range ballistic 
missile (MMRBM) is expected in development of guidance. Question is 
whether or not the stellar-inertial system's star tracker will be able to lock on 
proper stars quickly enough and with sufficient exactness to meet pinpoint 
target accuracy required for the weapon. Guidance system is being developed 
by General Precision’s Aerospace Systems Div. 

► Rocket Research Laboratory at Edwards AFB has asked industry to submit 
competitive proposals for development and test of thrust-termination tech- 
niques. Requirements include stipulation that the techniques be non- 
liazardous and previously untried. Proposals are due the end of April. 

► At least seven teams including 16 major aerospace contractors are compet- 
ing for the first-phase study effort of AADS-70, the proposed Army Air De- 
fense System for 1970 (AW Apr. 13. p. 23). Teams arc: General Electric 
and Chrysler: Hughes, Douglas and Food Machinery Corp.: Raytheon. IBM 
and N'orthrop's Norair Div.; RCA and Beech; Spcrry-Utah and Martin- 
Orlando; Svlvania and North Amcrican-Columbus; Wcstinghouse and Gen- 
eral Dynamics Astronautics. Three teams likely will be selected for the 
initial study bv May 1 5. 

► Coated sample coupons with thermistors for temperature measurements 
will be carried on insulated holders attached to orbiting vehicles to obtain 
temperature-control characteristics in space. Results will be correlated with 
simulated-exposure laboratory tests. Experiments will be conducted by U. S. 
Air Force's Aeronautical Systems Div., using such vehicles as Transit, Blue 
Scout, or Discoverer scries. 

► Pacific Missile Range costs for operations during Fiscal 1964 are expected 
to total S173 million, an increase of approximately $40 million over the 
current year’s costs. Navy operates PMR. providing range control and instru- 
mentation for Air Force. Navy and NASA launches from Vandenbcrg AFB, 
Pt. Arguello and Pt. Mugu, Calif., for Kwajalein Island launches of the Nike- 
Zeus anti-missile missile, and for Atlas and Titan ICBM training shots 
aimed at the Bikini Atoll target area. USAF-operated Atlantic Missile Range 
will require S240 million in Fiscal 1964 for support of Air Force and Navy 
long-range ballistic missiles, Army Pershing battlefield missile development 
programs and NASA space shots. 

► Optical communications facility suitable for long-range optical maser com- 
munications will be studied for Air Force’s Rome Air Development Center. 
RADC is one of several Air Force Systems Command centers actively pursu- 
ing application of optical masers to radar, communications, surveillance and 
other military uses (AW Apr. 22, p. 54). 

► Defense Dept, is seeking a refund from Thiokol Chemical Corp., based on 
pricing policy for a solid-propellant binder sold by the company's chemical 
operations to its own Longhorn rocket plant at Marshall. Tex. Thiokol’s 
cost or redetenninable contracts all have carried a clause permitting charging 
of commercial prices for the chemical products: Defense now objects to such 
pricing. Refund claim sought for the period 1960-62 is S4-S5 million. 

► Air Force plans to fund construction of two more aircraft in the North 
American YAT-28E program for a counter-insurgency plane. First prototype, 
a modified T-28 powered by a single Lycoming T55 turboprop engine, 
crashed during a test flight (AW Apr. 1, p. 31). 
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SATELLITE THERMAL BALANCE is confirmed by experimental verification of theoretical 
analysis. Such early confirmation is the key to reliable spacecraft development at Bendix 
where complete facilities support major programs from concept to flight test. Engineers in 
the space technologies can learn more of these challenges by contacting our Personnel 
Director, Bendix Systems Division, Ann Arbor, Michigan, an equal opportunity employer. 


Bendix Systems Division 


WHERE IDEAS 
UNLOCK 
THE FUTURE 


LeMay on ‘Overkill’ 


Panned in Boston 


Senate Aviation Lag 


Military Space Sharing 


Indian MiG Factories 


Washington Roundup 

Often-debated question of whether the U. S. nuclear arsenal contains too much 
“overkill’' capability came up again at recent House Defense Appropriations subcom- 
mittee hearings, and USAF Chief of Staff Gen. Curtis LeMay had this to say: "Too 
many people are adding up the weapons and assuming that even’ one of them is 
delivered on target and therefore we destroy everything. Why do we not just buy one 
rifle bullet for every man on the opposing side and let it go at that? The answer is 
obvious, of course. You are not going to kill a man with every rifle bullet. . . . Can 
you guarantee me that in any future war I will deliver one-third of the U. S. weapons 
on target? . . . 

“From a strictly military standpoint,” Gen. LeMay told the same subcommittee, 
lie would prefer to see the U. S. manned lunar landing program “as a military project 
rather than just a scientific project— let science fall out rather than let the military 
applications fall out of it.” 

Sen. Clifford Case of New Jersey will lead the probing of National Aeronautics 
and Space Administration’s decision to build a $50-million Electronics Research Center 
in Boston when Senate space committee hearings on NASA’s budget begin this week. 
Some New Jersey firms have complained to Sen. Case that they have had to lay off 
employes because of lack of work. Even some Boston area electronic firms have sent 
him protests, saying they fear that NASA will raid them in gathering its staff for the 

Drive to bring an institution of higher learning into the Cape Canaveral, Fla., 
area is gaining momentum. Maj. Gen. Leighton I. Davis, commander of the Air Force 
Missile Test Center, and Dr. Kurt Debus, director of NASA's Launch Operations 
Center, spoke last week before a joint session of the Florida legislature, which is con- 
sidering several bills to put a university or university extension somewhere in central 
Florida. Aerospace companies and individual engineers are supporting the effort. 

Senate aviation subcommittee is headed for a "do-nothing” label unless its pattern 
changes. The only matter Chainnan Mike Monroney has had the subcommittee explore 
since Congress convened last January is federal airport legislation. This lack of activity 
contrasts sharply with the long list of subjects which Chairman Warren Magnuson of 
the parent Commerce Committee said the subcommittee would oversee. Sen. Maaiuson 
has requested S330.000 for operation of the committee and its subcommittees for the 
period of March through next January. He said in asking money for the aviation sub- 
committee that a forum on the financial plight of the airlines "might prove highly 
beneficial." But Sen. Monroney is displaying little interest in this or other aviation 
matters. 

Development and production of 1,700 F-lll (TFX) tactical fighters will cost 
enough by U. S. estimates— S6.5 billion— but it would cost considerably more if East 
German propaganda broadcasts were believed. One broadcast referred to the TFX 
situation as "another arms scandal of vast proportions,” and said “no less than $26 
billion is the amount involved.” 

Defense International Research Program, under which Defense Dept, has cooper- 
ated with foreign scientists and their organizations since 1952. may eventually be 
extended into space "in order to insure properly oriented military research efforts, 

our national sccuntv,” according to Dr. Lawrence L. Kavanau, special assistant for 
space to the director of defense research and engineering. 

Air Force on July 1 will become the first service to have complied fully with 
Defense Dept. Project 39A, which directed that headquarters staffs be reduced substan- 
tially, made more responsive to the way the defense secretary’s office does business, 
and taken out of systems management (see p. 33). Air Force actually anticipated many 
of the organizational changes that have been ordered bv Defense Dept, the past two 
years, beginning with the shifting of most of its procurement machinery into one 
large field command. The changes did not come easily, however, and Vice Chief of 
Staff Gen. William F. McKee had to step in and stop some internal power fights. 

Town of Nasik in India’s Maharashtra province has been selected for a MiG 
aircraft factory and the town of Koraput in the province of Orissa for an aircraft engine 
factory, both of which Russia will help build. Indian Deputy Defense Minister D. R. 
Chavan said last week. He said the plants should begin operation in 18 to 24 months. 

Soviet Defense Minister Rodion Malinovsky is understood to have promised Indo- 
nesia on his visit there last month that Russia will supply enough more Tu-16 turbojet 
Badger bombers to make a full squadron of 20 to 30. Russia began giving Indonesia 
Badgers and other military hardware some time ago but a number of the bombers have 
been lost in ferry operations and flights by Indonesian pilots. 

In still another shift of top Russian missile officers, Marshal Nikolai Krylov has 
been named commander of Soviet rocket forces. The job was vacated recently by 
Marshal Sergei Biryuzov. who was named chief of the general staff (Apr. 8, p. 25). 
Krylov has been commander of the Moscow military district. —Washington Staff 



Senate Votes Defense Procurement Cuts 


S770. 9-million slice would mean 235 fewer aircraft, 
Minuteman stretchout, trims in Subroc and Pershing. 

Bv George C. Wilson 


Washington— Senate has cut S770.9 million from the Defense Dept. Fiscal 
1964 budget request of SI 5.4 billion for aircraft and missiles and. for the 
first time, has specified which weapons should not be procured. 

The Senate approved its Armed Services Committee report, which recom- 
mended that the services not buy 235 of the aircraft they had asked for. and 


suggested a stretchout of the USAF-Boeing Minuteman program and reduc- 
tion in the Navy-Goodyear Subroc and Army-Martin Pershing missile pro- 
curement programs. 


On paper, the Senate reduced the Ad- 
ministration's request by only S407.2 
million, because it had added $363.7 
million for the USAF-North American 
RS-70 program (see box) which was not 
requested. The Senate bill authorizes 
$14.9 billion, or S904.9 million less 
than the House measure. 

Conferees from the House and Senate 
will meet within the next few weeks to 


work out differences in the two bills. 
Military officials will have an opportu- 
nity to argue for restoration of the cuts 
before the conference is concluded. The 
resulting authorization bill will set a 
ceiling on what can be appropriated, 
while the appropriations committees 
will establish the actual amounts. 

The Senate Armed Services Commit- 
tee. in reporting its bill, said the rcduc- 


Senate Votes $363.7 Million Extra for RS-70 

Washington— Chairman Richard B. Russell (D.-Ga.) of the Senate Armed Sen-ices 
Committee said U. S. missile tests have set a “very pathetic record” in successfully 
urging his colleagues to vote S363.7 million more than the Kennedy Administration 
requested for the USAF-North American RS-70 program. 

Sen. Russell, considered the leading authority in the Senate on military programs, 
said missile tests to date have proved the weapons “arc far from perfect" fie and 
other Senate leaders contend the Kennedy Administration is reiving too heavily on 
missiles too soon, instead of continuing the production and development of manned 
bombers. 

This also is the view of Cell. Curtis E. LcMay, Air Force chief of staff, who has 
told Congress repeatedly that the bomber should not be phased out until missiles 

on Apr. 11. Scu. Russell said: ' ll is a mistake for us to abandon the one weapon 
system in which this country has been pre-eminent throughout the world and which 
has been the symbol of flic military might of America since the conclusion of World 
War 2; namely, the manned bombers of the Strategic Air Command.” 

Sen. Russell conceded that Defense Secretary Robert S. McNamara probably will 
not spend any extra money Congress provides for the RS-70. but he said: "I should 
like to sec the money made available in the hope that if the very pathetic record of 
our missile tests should continue, the Secretary of Defense would say, 'We must 
continue in the manned bomber field.’ “ The Senate went along with Sen. Russell 
and added S363.7 million to the Air Force aircraft research funds, and stated that 
the extra money was to be used for two RS-70s beyond the three already being 
developed. 

The $365.7 million would be part of the $1,070,000,000 needed to build the two 

additional prototypes. ‘Hie two RS.70s would be equipped with the radar and naviga- 
tion equipment needed to test the value of the aircraft as a fighting machine. The 
three aircraft now planned would not have enough equipment, in the opinion of the 
Air Force, to make that determination. I he Mouse authorized the extra RS-70 
money when it passed its procurement bill (AW Mar. -4, p. 26). 

Besides the greater reliability of manned bombers, Sen. Russell stressed their 
psvchologicai value. It would be worthwhile for the U. S. to have some of the 
RS-70s going around the world and landing at airfields, where the |ieople of various 
countries could sec them,” he said. “The long-range missiles could be placed in silos 
all over the U. S., and we could have 1.000 or 10,000 of them, but that would not 
impress people all over the world and lead them to believe that we arc still the most 
powerful nation on earth." 


lions in aircraft procurement were not 
meant to be disapproval of the plan but 
a recommendation for stretchouts of 
purcha c Noting that Defense Secre- 
tary Robert S. McNamara himself had 
reduced military budget requests, the 
report said: 

"The committee will not concede 
that the programs submitted to the 
Congress arc immutable or that the 
Congress is precluded from expressing 
its judgment on determination of re- 
quirements and on force levels.” 

This spoken refusal to be a rubber 
stamp for the military budget was but- 
tressed in the committee report by spe- 
cific suggestions of what Defense- Dept, 
should not buy in order to achieve the 
economics. 

Defense is not bound to these specific 
suggestions by law, but will try to be as 
responsive as possible to preserve a har- 
monious relationship with Congress. 

However, the services cannot exceed 
the ceilings set by Congress in such 
categories as aircraft and missiles. 

This is a breakdown by service of the 
economics suggested by the Senate in 
the bill passed Apr. 1 1 : 

• Air Force. Reduced the S3. 56-billion 
aircraft procurement request by $250 
million, specifying that these aircraft 
should not be purchased: 35 McDonnell 
F-4Cs; 29 McDonnell RF-4Cs-. 11 
Northrop T-3SAs; 10 Lockheed C- 
130Es. This is S5 fewer aircraft than 
the 964 requested. Also, the commit- 
tee specified a general 3% reduction in 
the budget for such supporting equip- 
ment as modification items, spares, 
ground equipment and industrial facili- 

• Army. Reduced the $522. 1-million 
aircraft procurement request by $50.9 
million, specifying that these aircraft 
should not lx- purchased: 25 Bell Ull- 
IB and D Iroquois helicopters; 10 Vcr- 
tol CH-47A Chinook helicopters; 35 
observation helicopters from the 
planned purchase of Bell OH-13S Sioux 
and Hiller 011-23 Ravens; S de Havil- 
land CV-2 Caribou transports; 10 
Grumman CV-1C Mohawks; 10 undes- 
ignated instrument trainers and 15 nn- 
designated primary trainers. This is 113 
fewer aircraft than the 1,598 that were 
requested. 

• Navy. Reduced the $1. 96-billion air- 
craft procurement request by SI 27.8 
million, specifying that these aircraft 
should not be purchased; 10 Douglas 
A-4Es; 3 Grumman A-6As; 1 North 
American Aviation/Columbus A-5C; 12 
McDonnell F-4Bs; 3 Lockheed P-3As; 
4 Grumman E-2As. and 4 Grumman 
TC-4B navigation trainers. This is 37 
fewer aircraft than the 681 requested. 

In addition to these aircraft cuts, the 
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Senate Rejects Nike Zeus Production 

Washington— Senate has approved overwhelmingly the Kennedy Administration 
plan to work on an improved anti-missile system rather than go into production on 
the Army- Western Electric Nike Zens. 

Endorsement came when the Senate voted 58-16 to strip from the military procure- 
ment bill language that would have provided the Army with $196 million more than 
the Defense Dept, requested for Nike Zeus. 

The money would have been authorized, but not actually appropriated, to pro- 
cure component parts. 

Sen. Strom Thurmond (D.-S.C.) led the fight for the extra money and put the 
Senate into secret session for more than five hours Apr. 11 so lie could present clas- 
sified information to buttress his case. But Chairman Richard B. Russell (D.-Ga.) of 
the Senate Armed Services Committee contended that going into production on 
Nike Zeus, when it has not proved effective against strategic missiles, would be a 

He recommended to the Senate going along with the Defense Dept.'s plan to 
work toward an improved anti-missile missile under the Nike X project (AW Mar. 
25, p. 35). 

Sen. Stuart Symington (D.-Mo.) said the Army- Western Electric Nike Ajax pro- 
gram “was worthless." and said “I never thought much of” the Army- Western Elec- 
tric Nike Hercules and USAF-Boeing Bomnrc. He said those programs plus the 
Nike Zeus amounted to about S7 billion “down the drain." He said the individual 
costs to date were S 1.2 50.9(10 00'1 (or Nike Ajax. S2.171.-t00.000 for Nike Hercules. 
$2, 160,000.000 for Bomarc. S 1 .372.200.000 for Nike Zeus. About S262.6 million 
has been spent to date on the Nike X program, and S335 million is in the Fiscal 
1964 authorization bill for it. 

Sen. Russell said the S196 million tn start Nike Zeus production would be just 
a down pavincnt on a program that would cost between S12 billion and $20 billion 
to complete and provide questionable defense for 26 cities. Although the Nike X 
program could benefit from the Nike Zeus production to some extent. Defense Dept, 
witnesses said going ahead with Nike Zeus now and the improved system later would 
mean a net loss of $2.8 billion. 

Army estimated the difference at $1.5 billion— $12,625,000,000 to produce Nike 
Zens as currently developed and $14,124,000,000 to develop an improved version 
under the Nike X program. 

Gen. Earle G. Wheeler. Army chief of staff, said during Senate Armed Services 
Committee hearings that “the advantages in protection of millions of people, and a 
large segment of our economy by deploying [Nike Zens] as early as possible" is worth 
the extra cost. 

“The Army proposal basically is to deploy as soon as possible what the state of the 
art will permit now and then move toward the Nike X concept as research and 
development and production will let ns do so.” he said. 

Gen. Maxwell D. Taylor. Army chief of staff, also favors going into production on 
Nike Zeus on grounds an effective missile delcnsc could tip the balance of power 
to the U.S. 


Senate made specific reductions in the 
missile procurement requests for Fiscal 
1964. 

This is the breakdown of reductions 
by service: 

• Air Force. Reduced the $2. 177-billion 
request by S75.8 million. Committee 
said in its report that this economy 
could be achieved by a 3% cut in the 
modification and spares account plus 
“a slight stretchout in the Minuteman 
procurement.” 

• Navy. Reduced the SI. 11-billion re- 
quest by SI 2.2 million. The committee 
report said the reduction is intended to 
be applied to the Goodyear Subroc pro- 
gram. 

• Army. Reduced the S5S0.7-million 
request by recommending a $30 million 
reduction in the Martin Pershing pro- 
curement program. The committee rec- 
ommended adding $196 million to the 


missile budget to cover initial produc- 
tion of Nike Zeus, but the Senate re- 
versed the committee action on the 
measure (see box). 

In general, this reduction was 
achieved bv recommending an across- 
the-board 3% cut in the research and 
development budgets of the sc-vices for 
aircraft, missiles and ships. “The de- 
crease is meant to encourage an ex- 
tremely careful management and admin- 
istration of the several projects." the 
committee report said. 

The House added SI 34 million to the 
Navy’s shipbuilding budget to cover the 
construction of hvo additional nuclear- 
powered attack submarines of the 
Thresher class (AW Mar. 4. p. 26). Sen. 
Margaret Chase Smith (R.-Mc.) offered 
the same amendment in the Senate, but 
that body rejected the amendment on a 
22-4S vote. 


Singer Urges Early 
Space Project Data 

Washington— U. S. should provide 
scientists in this country and abroad 
with more extensive pre-launch informa- 
tion on space projects that some feel 
will have an effect on the space environ- 
ment. according to Dr. S. Fred Singer, 
director of the National Meteorological 
Satellite Center. 

Singer said that if free scientific dis- 
cussions had preceded the Starfish and 
West Ford projects, much of the 
criticism and frustration expressed here 
and abroad by scientists could have been 
averted. 

Dr. Singer said that Dr. Jerome B. 
Wiesner. science adviser to President 
Kennedy, and the Science Advisory 
Board should act as the mechanism 
through which the scientific discussions 
arc held. 

Dr. Singer, at a news conference held 
during the American Geophysical Union 
meeting here, said lie believes Wiesner 
favors a philosophy of freer discussion 
of space projects. 

Wiesner ordered that the findings of 
the Starad satellite he kept secret (AW 
Apr. 13. p. 26). 

Starad observed the ionospheric con- 
tamination caused by Starfish, the U.S. 
high-altitude nuclear test last July 9. 

Singer said that discussion on an in- 
ternational level of space projects such 
as high-altitude nuclear explosion meas- 
urements and the West Ford orbiting 
needles project not only could have 
blocked protests, but also could have 
provided a much wider cross-section of 
scientific advice. 

For example, he said, the U. S. cal- 
culations on the expected lifetime of 
the West Ford needles have been “in- 
adequate.” The official government 
estimate is that the needles from the 
second West Ford experiment, expected 
to be launched shortly, will remain in 
orbit about seven years. Singer’s cal- 
culations. which are based on voltage 
potential and solar pressure effects, indi- 
cate a lifetime of about 100 years. The 
conflict is in the amount of electrical 
charge that the needles gather while in 
orbit, both by orbiting through gas and 
by soaking up solar ultraviolet radia- 

A 3-volt needle potential would re- 
sult in a seven-year lifetime while a 0.5- 
volt charge would produce a 100-year 
lifetime. 

He said he does not believe that either 
Starfish or West Ford will have any 
effect on the space environment, but 
that unless the scientific objectives of 
such projects are widely discussed. these 
objectives are open to question by those 
scientists who are not involved in the 
projects. 
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New GE Apollo Role May Be Challenged 


By Alfred P. Alibrando 

Washington— Decision last week to extend General Electric Co.'s contract 
for integration, checkout and reliability testing on Project Apollo to include 
support functions at the Mississippi Test Facility is expected to further 
arouse House space committee members, who have already questioned for 
the second year in a row National Aeronautics and Space Administration’s 
handling of the contract. GE was chosen for the support role without a 
competition. It received the original contract in the same way. 


On Feb. 9, 1962, NASA announced 
and checkout of Apollo. Almost from 
questioned this contract. 

In the current House hearings on the 
Fiscal 1964 budget, the House space 
subcommittee on tracking and data ac- 
quisition again examined the original 
NASA-GE relationship on Apollo. 

“. , . There is reason for concern in 
respect to the General Electric matter 
because this contract puts them in a 
preferred position and it seems to me 
that NASA should take very great care 
to see that it [GE] does not take advan- 
tage of its position," Rep. William F. 
Ryan (D.-N. Y.) said. 

Dr. Robert C. Seamans, Jr., NASA 
associate administrator, defended the 
GE contract. He explained that GE 
had been "excluded" from bidding on 
Apollo modules or the rocket stages to 
be used in the lunar landing flight pro- 
gram. 

"At the same time,” lie said, "atten- 
tion has been given to be sure that they 


it had selected GE for the integration 
the outset, the House space committee 


[GE] are not necessarily and Severely 
jeopardized as to their opportunities.” 

Seamans said NASA headquarters 
had directed its centers "that GE be 
considered for contract awards on the 
same basis as any other company, except 
for the Apollo restriction. . . 

Rep. Ryan replied that the directive 
raised a new concern that “perhaps 
NASA is . . . backing away from its 
original policy and has eased the restric- 
tions on GE because of complaints to 
[NASA] . , . from GE during the course 
of the last year." 

Seamans responded that the policy 
spelled out in the circular sent to the 
centers was "very fair and well thought 

Brainerd Holmes, director of manned 
space flight for NASA, told the subcom- 
mittee that the GE contract would in- 
volve about $100 million in Fiscal 1964, 


as much as $125 million in Fiscal 1965 
and a total of about S600 million "until 
we arc on the moon [or] through the 

At no time during the questioning 
did Holmes or Seamans mention extend- 
ing the contract to cover support activi- 
ties at the Mississippi Test Facility. 
Description of these support activities 
by NASA, members of the space com- 
mittee said, appear to be closer to the 
description of the Pan American-Radio 
Corp. of America role at Cape Canav- 
eral, Fla., than to the Apollo checkout 
and integration role initially detailed in 
the GE contract. 

For instance, the extension of the 
contract includes, according to NASA, 
such items as "utilities, personnel trans- 
portation, plane security, fire protection, 
medical facilities, and photographic 
services— and ‘test support'— such as con- 
trol and communications systems, sup- 
port services for data acquisition and 
handling, storage and handling of pro- 
pellants. a components facility and simp 
and field service." 

NASA has estimated that the initial 
one-year contract with GE for support 
at the Mississippi Test Facility will cost 
about $1.5 million and "depending 
upon negotiations, the extension could 
run through 196S, reaching an esti- 
mated annual cost of $20 million to $25 

""Rep. Ryan said that the extension of 



Full-Scale Tory 2C Model Shown 

Full-scale, flight-type test model of Tory 2C ramjet-reactor, developed for joint Atomic F.ncrgy Commission-Air Force Pluto program, is 
shown at Jackass Flats. Nev., nuclear test area. In flying configuration, air would be aerodynamical!)' compressed, then heated by a nuclear 
reactor heat exchanger, eliminating the need for combustible fuel supply. Front of ramjet-reactor (right) is fitted for coupling to air 
source. Reactor was built at Lawrence Radiation Laboratory, Livermore, Calif. Marquardt Corp., Van Nuys, Calif, supplied ramjet hard- 
ware and associated technology. 
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the GE contract is "ccrtainlv something 
we would like to look into" when House 
space subcommittees resume their hear- 
ings on the S 5.7-billion NASA budget 
request this week. The Senate space 
committee is scheduled to begin its 
hearings on the NASA budget Apr. 24. 

NASA’s failure to hold an open com- 
petition for the sizable integration and 
checkout job produced close question- 
ing of NASA officials last year (AW 
Apr. 2, 1962, p. 38). But it produced 
very few basic answers, as this exchange 
illustrates: 

Rep. Emilio Q. Daddario (D.-Conn.): 
Did you give any other contractors the 
opportunity to present a program. . . .? 

Seamans: Yes, we discussed this with 
other contractors. 

Daddario: Which ones? 


By Ward Wright 

United Nations, N. Y.— New Soviet 
draft declaration incorporating some of 
the language found in United Kingdom, 
United Arab Republic, and U. S. pro- 
posals for the peaceful exploration of 
outer space was submitted to the United 
Nation’s Space Committee's legal sub- 
committee last week. 

Legal subcommittee met here for 
the first time last week since it failed to 
agree on basic principles for the peace- 
ful exploration and use of outer space 
at Geneva in March, 1962. 

Eleven-point Soviet draft declaration 
was essentially the same as the nine- 
point declaration submitted to the legal 
subcommittee in Geneva with the addi- 
tion of provisions making a state re- 
sponsible for any damage or injury done 
by its space activities and guaranteeing 

jects in space. 

Observers Optimistic 

While the Soviet declaration makes 
no major concession to any particular 
nation and still incorporates provisions 
unacceptable to the U.S., U.N. ob- 
servers are guardedly optimistic the 
subcommittee will be able to make 
some progress. 

Optimism stems from what appears 
to be a new willingness on the part 
of the U. S. and other countries to 
adopt those principles which ate mu- 
tually agreeable. 

State Dept.’s deputy legal adviser, 
Leonard C. Meeker, told the subcom- 
mittee the U. S. was willing to make 
adjustments in its earlier draft proposal 
so it could be generally accepted. 
Meeker said there was a “consensus” 
emerging concerning assistance of as- 


Seamans: . . . with Ramo- Wooldridge. 

Daddario: Only Ramo- Wooldridge? 

Seamans: We had the most detailed 
discussions with them, vcs. 

NASA said in its announcement of 
the GE contract extension that selec- 
tion of the firm for the support work 
would "simplify management and im- 
prove efficiency.” 

NASA said that at the peak of Apollo 
support activities in 1966, C.E would 
have 1,200 to 1.500 employes at the 
Mississippi Test Facility. GE said it 
would eventually have 3.000 to 4.000 
employes on its payroll in the Apollo 
support at various locations. 

GE has established the Apollo Sup- 
port Dept, at Daytona Beach. Fla. to 
carry out its contract with NASA on 
Apollo. 


tronauts and return of space vehicles 
and their personnel. 

Meeker said there was also general 
agreement emerging from conversations 
with members on a number of basic 
principles related to peaceful explora- 
tion and use of outer space. The sub- 
committee might be able to reach 
agreement on those areas where agree- 
ment already exists or is clearly indi- 
cated, he said. Whether the Soviet 
Union would subscribe to this approach 
remains to be seen. 

U. S. Objections 

Indications are, however, that the 
U. S. would not modify its original ob- 
jections to Soviet proposals banning 
private space ventures such as Telstar, 
use of space for war propaganda, and 
use of satellites for reconnaissance. 

U. S. thinking is that a ban on pri- 

way of extending Marxist doctrine to 
a new area. The Soviets’ proposed ban 
on use of outer ^spacc for win propa- 

considcr in its present form. Question 
revolves around who decides what is 
war propaganda and what is "peace" 
propaganda. 

A ban on reconnaissance satellites 
is seen as precluding a number of 
definitely useful functions such as 
weather mapping, aerial survey, forest 
fire detection, and others. 

Soviet space committee member. Dr. 
Nikolai T. Fedorenko, told the sub- 
committee that the use of satellites to 
collect intelligence data is incompatible 
with the legal systems of all nations 
which have laws against espionage. 
However, the U.S. holds that an in- 
telligence satellite is beyond the pale 


of national law as arc Soviet trawlers 
operating beyond the three-mile limit. 

Basic principles that were outlined 
in the Soviet draft declaration include 
the following: 

• Exploration and use of outer space 
shall be carried out for benefit and in- 
terests of all mankind. 

• Outer space and celestial bodies are 
free for exploration by all states; sov- 
ereignty over outer space or celestial 
bodies cannot be acquired by use or oc- 
cupation or in any other way. 

• All states have equal rights to explore 
and use outer space. 

• Activities of states pertaining to the 
conquest of outer space shall be carried 
out in accordance with the principles of 
the United Nations Charter and with 
other generally recognized principles of 
international law in the interest of de- 
veloping friendly relations among na- 
tions and of maintaining international 
peace and security. 

• Use of outer space for propagating 
war. national or racial hatred or enmity 
between nations is inadmissable. 

• Co-operation and mutual assistance 
in the conquest of outer space shall be 
a duty incumbent upon all states: any 
measures that might in any way hinder 
the exploration or use of outer space for 
peaceful purposes by other countries 
may be implemented only after prior 
discussion and agreement upon such 

cerned. 

• All activities of any kind pertaining to 
the exploration and use of outer space 
shall be carried out solely by states. If 
states undertake collective space activi- 
ties. either through international organ- 
izations or otherwise, each participating 
state must comply with the principles of 
this declaration. 

• States shall retain their sovereign 
rights over objects they launch into 
outer space. Rights of ownership in re- 
spect to objects launched into outer 
space and their components remain un- 
affected while they are in outer space 
and upon their return to earth. 

• Lise of artificial satellites for the col- 
lection of intelligence information in 
the territory of a foreign state is incom- 
patible with the objectives of mankind 

• States shall regard cosmonauts as en- 
voys of mankind in outer space and shall 
render all possible assistance to space- 
ships and their crews which may make 
an emergency landing on the territory 
of a foreign state or on the high seas. 
Spaceships, satellites or capsules found 
beyond the limits of the launching state 
shall be returned to the state that 
launched them. 

• A state undertaking activities in outer 
space bears international responsibility 
for damage done to a foreign state or to 
its physical or juridical persons as a re- 
sult of such activities. 


Unit edNations Committee Receives 
New Soviet Space Use Proposal 
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Cosmos Points to Space Spectacular 

Moscow— Soviet Russia launched the fourteenth satellite in the Cosmos scries 
Apr. 13, creating speculation here that USSR is preparing another manned space 
flight spectacular. 

Cosmos H, according to the Soviet news agency Tass, is transmitting data on a 
20.004 me. frequency. It is in an orbit ranging from 164.3 to 317.4 mi. Period is 
92.1 min., and the inclination to the equator, 4S.57 deg. 

The satellite was launched the day after the second anniversary of the world’s first 
manned space flight made Apr. 12, 1961, by Lt. Col. Yuri Gagarin. 

An article purportedly written by four otherwise unidentified Soviet cosmonauts 
said their days arc filled to capacity with studies and training sessions. The article 
also said Gagarin was flying an aircraft and had made a parachute jump a few days 

Academician Anatoly Blagonravov, writing in Pravda, concluded a review of Soviet 
space feats with the statement that Russia has “firmly occupied” first place in space 
research with its rockets and automatic space stations. 

He said the Cosmos satellite series is providing a vast amount of data for studies 
of the ionosphere, corpuscular emissions of the sun, cosmic rays and micrometeors. 

Blagonravov did not list l.uuik 4 among the Soviet Union's space achievements. 
There is a belief in the Western world that the Lnnik 4 failed in its mission to soft- 
land an instrument package on the lunar surface (AW Apr. 15. p. 38). The second 
USSR cosmonaut. Lt. Col. Gherman Titos', was quoted as saying that “automatic 
scouts such as Lunik 4" will “blaze the trail for cosmonauts” in flights to the moon 
and planets. 

Ewald Mustek corresponding member of the USSR Academy of Sciences, noted 
in the newspaper Literatnrnaya Gazeta that solar activity will increase in three to four 
years, making manned flight more hazardous. He said this will not stop Soviet flights 
because it is hoped that "scientists and designers will evolve ... a means to overcome 
this obstacle with radiation shielding." 

Several other Soviet military writers contrasted U. S. missiles, which miss targets 
by "dozens of kilometers" with Soviet rockets, “which deviate from their targets by 


Douglas Voids McDonnell Merger 


Los Angeles— Any possibility of a 
merger between Douglas Aircraft Co. 
and McDonnell Aircraft Corp. (AW 
Apr. 1 , p. 28) was ruled out by Douglas 
Board Chairman Donald W. Douglas, 
Sr., in a firmly worded statement to his 
company's stockholders at the annual 
meeting here last week. 

"We are not against merger per sc.” 
Douglas said, "and are continually in- 
terested in opportunities for merger or 
acquisition." But. he added, the merger 
as proposed by McDonnell was not ad- 
vantageous to Douglas because: 

• Since both companies arc in a similar 
business and have similar capabilities, a 
merger of the two would reduce, rather 
than increase, future procurement of 
government contracts, based on the fact 
that only a single company would be 
bidding, rather than two companies sep- 
arately. In addition, past experience 
indicated that a great deal of subcon- 
tract work would have to be put up for 
competitive bidding and might be sub- 
contracted to outside companies rather 
than among member plants. Douglas 

• Coordination between units of the 
two merged companies, because of the 
distance between California and Mis- 
souri, might result in substantial addi- 


tional expenses rather than in operating 
economy. 

• Little diversification and expansion 
into different markets could be expected 
from the merger, due to the similarity 
of the two companies. 

• Merger with McDonnell would ad- 
versely affect Douglas’ long-standing 
reputation for competence in the com- 
mercial transport field, according to 
Douglas. In a recent negotiation with 
a DC-S customer. Douglas said, the 
order was received only after the cus- 
tomer had been assured that no merger 
was in prospect. 

• Merger would not be fair to Douglas 
stockholders. McDonnell proposed that 
Douglas and McDonnell stockholders 
exchange present holdings for shares in 
a holding company, which would own 
both firms. The exchange was to be 
on the basis of present market value, 
which would mean one McDonnell 
share would be equal to approximately 
two Douglas shares. Such a proposal 
would ignore net asset value of the 
company, a basic measure of corporate 
worth, according to Douglas. 

Assessing the proposal on this basis, 
the book value or Douglas shares comes 
to S32.80 (market value about $25), 
representing an aggregate of SI >5 mil- 


lion for 4,128,000 outstanding shares. 
This compares with a book value of 525 
per share (market value $52-553) for an 
aggregate of about S89 million for Mc- 
Donnell's 3,575,000 outstanding shares 
of stock. 

On this basis, the McDonnell pro- 
posal would require Douglas stockhold- 
ers to give up a total of 5135-million 
book value stock for 590 million in 
return. 

DC-9 Decision 

Recent decision to build the DC-9 
(AW Apr. 15, p. 40) based on a 51 
billion market forecast, will include 
45% financing by subcontractors, Presi- 
dent Donald Douglas, Jr., said in out- 
lining future company plans. 

Donald W. Douglas. Sr., defended 
the company's commitment to subcon- 
tract major portions of the DC-9 pro- 
gram to Canada on the basis of prospec- 
tive aircraft orders from that country. 
The only specific subcontractor men- 
tioned was dc Havilland Aircraft of 
Canada. Total expected Canadian mar- 
ket is estimated to run as high as 50 
airciaft. 

DC-9 program was viewed by Donald 
Douglas, Jr., as the shortest way of 
eventually recovering development costs 
of the DC-8 program, which now is 
bringing profits into the company 
through aircraft sales. Total DC-8 pro- 
gram development cost, however, has 
not been recovered, according to Doug- 
las. 

Stock Sale 

Donald Douglas, Sr., defended his 
decision to sell 5,000 shares of stock 
last Dec. 5. prior to cancellation of the 
Skvbolt air-launched missile, on the 
basis that he was considering the wel- 
fare of his dependents. At 71. he said, 
he couldn’t expect too much longer a 
future with the company. 

New aircraft which the company is 
developing include a follow-on version 
to the A4E, proposed to the Navy, and 
a C-133 military transport replacement, 
which would be a very large jet aircraft. 
The latter aircraft is now in mockup 


Hughes’ Option 

Hughes Dynamics. Inc., a wholly 
owned subsidiary of Hughes Tool Co.. 
has acquired a 10-vcar option to purchase 
a majority of tire stock of Dashcw Busi- 
ness Machines. Inc., maker of data re- 
cording and computer input devices. 
Karl J. Lidstrom, director of product 
planning at Hughes Dynamics, has been 
named general manager of Dasliew as 
part of an agreement under which 
Hughes will provide managerial services 
for Dashew during the period that the 
option is in effect. 
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Defense Interest in Prototypes Renewed 


Washington— Defense Dept, is show- 
ing increasing interest in a return to 
multiple prototype aircraft rather than 
production of a single highly defined 
design— the practice during the last two 
years— according to Dr. John H. Mc- 
Lucas. deputy director of defense re- 
search and engineering for tactical war- 
fare programs. 

A recent analysis conducted by the 
Rand Corp., an Air Force-sponsored re- 
search company, has shown that money 
for prototypes was well spent, as it re- 
sulted in improved aircraft performance 
and provided multiple options for weap- 
ons systems. McLucas told a meeting 
of the National Rocket Club here last 

On other subjects. Dr. McLucas had 
the following to say: 

• No final decision on the VAX close 
support aircraft will be made until this 
summer. Contrary to Navy wishes, he 
believes the VAX should be subsonic 
rather than capable of Mach 1.2. 

• Light counter-insurgency (COIN) air- 
craft will fill the lower end of the per- 
formance spectrum in conventional war- 
fare (AW Dec. 10, p. 26). 

• When the McDonnell F-4B and F-4C 
twin-engine fighter is configured for tac- 
tical warfare, its top speed drops from 
Mach 2 plus to about Mach 1.75. 

McLucas said that the reason given 
for abandonment of the multiple proto- 
tvpe system was that it cost more than 
the government could afford for just an 
experiment. The Rand report, he says, 
shows that the prototype method avoids 
freezing design and weapon options 
early in the program. 

“The preparation of this Rand study 
parallels recent renewed interest in the 
prototype approach, principally in the 
Air Force,” he said, “and now that we 
have demonstrated that the alternatives 
to the prototype approach are not very 
desirable either, we will no doubt see 
increasing consensus that we should use 
the prototype route more often." 

He cited as examples the vertical take- 
off and landing (VTOL) aircraft now 
being developed, and the COIN air- 
craft. In the COIN program, he said, 
the Defense Dept, is more interested in 
getting a new airplane rather than a 
complex avionics and missile system. 

McLucas defended the F-l 1 1 (TFX) 
as a marked improvement over existing 
aircraft. Its ferry range, armament pay- 
load and loiter time are markedly su- 
perior, he said. In order to arrive at the 
desired characteristics for the F-l II, it 
was necessary to discard several other 
approaches, such as a VTOL. 

The VAX close support aircraft must 
not infringe too much on the F-lll's 
operational capabilities, lie said. It 


should be developed only if its perform- 
ance is not matched by another aircraft. 

He said these arc the three schools 
of thought on the VAX: 

• No need exists for a VAX. Some Air 
Force officials feel the F-l 11 can handle 
all the VAX missions in its spare time. 
Since the VAX would surpass the F-l 1 1 
onlv in short takeoff and landing 
(STOL) capability, the Fill’s load 
could be reduced to that of the VAX 
so the airplane could equal the VAX 
takeoff run. 

• There are many conventional warfare 
missions in which it would be foolhardy 
to risk an expensive aircraft such as 
the TFX. A smaller, cheaper machine 
would do the job just as well, and they 
could be bought in greater quantities. 
Some Army. Navy and Marine Corps 
officials support this idea, with the Navy 
seeking a larger aircraft than the Armv 
and Marines. 

• VAX should have some distinctive 
capability, such as VTOL. The office 
of the director of defense research and 


TFX Prototype Costs 

Washington— Senate Permanent Inves- 
tigations Subcommittee has asked Gen- 
eral Dynamics-Grnmman and Boeing to 
estimate how much it would cost to de- 
velop four prototype F-l 11 (TFX) air- 
craft that could be tested against each 
other. 

Chairman John L. McClellan (D.- 
Ark.) has requested this information to 
help his subcommittee determine whether 
it would be feasible to recommend a 
prototype competition before the De- 
fense Dept, commits itself to spending 
S6.5 billion for approximately 1.700 
F-l 11s. 

Although the F-l 11 contract already 
lias been awarded to General Dynamics- 
Grumman. Sen. McClellan feels it may 
not be too late to recommend a flying 
competition. 

The subcommittee is seeking estimates 
for building both equipped and non- 
equipped prototypes. 

The subcommittee’s interest was 
heightened last week by the statement 
of Dr. John H. McLucas, deputy direc- 
tor of defense research and engineering 
for tactical warfare programs, that testing 
of competing prototypes was often the 
best way of determining the superior air- 
craft (see story). 

Rear Adm. Frederick L. Ashworth, 
assistant chief of the Bureau of Naval 
Weapons, recently told the subcommit- 
tee that testing the competing combat 
systems was as important, if not more so, 
than testing competing airframes (AW 
Apr. 15, p. 30). 


engineering believes that the technology 
is not ready for this approach at this 

Defense Dept, research must decide 
whether to merely update a current 
close support aircraft or develop a new 
one. It has not been decided yet 
whether the VAX should he subsonic 
or supersonic, although McLucas stated 
under questioning that he favored the 
subsonic approach. 

The COIN aircraft, he said, is 
planned as a replacement for many low- 
performance and trainer aircraft in the 
military aid program (MAP) inventory. 
It would also satisfy the Marine Corps 
requirement for a helicopter escort, he 

“We have envisioned it as a surveil- 
lance aircraft with minimum fire- 
power,” he said. “That is. armed with 
machine guns and carrying a thousand 
pounds or so of ordnance. Such an 
airplane, we believe, can perform many 
missions in low grade warfare, and if 
successful, might take over a part of the 
lower spectrum of the VAX missions. 
Perhaps if we can get this airplane un- 
der way. we can bracket the VAX be- 
tween it and the TFX and further 
clarify the VAX requirement.” 

Dr. McLucas said that many tactical 
missiles now in the inventory or in de- 
velopment are too sophisticated and 
have too many capabilities. He cited 
the Redeye surface-to-air missile as an 
example. The infrared homing, hand- 
held launcher system was expected to 
perform as well as the air-to-air Side- 
winder in one tenth the size, he said. 
If less were asked of the missile, the 
operational system would be in use 

Other missiles, such as the anti-tank 
Shillelagh and Tow, fail to meet their 
requirements, he said. They require 
that the director sit quietly for 10 sec. 
or more to guide the missile home. 
This can be an eternity during battle, 

As for anti-radiation missiles. Dr. 
McLucas said that the first versions will 
be limited in the types of emanations 
thev will home on so they can be de- 
veloped sooner and put into service. 
Eventually they must be able to destroy 
radiators such as conventional radars in 
all bands, CW radar, chirp radar, fre- 
quency agility systems and communica- 
tions radiators. 

On the subject of future tactical air- 
craft avionics systems. Dr. McLucas said 
that the aim is to stockpile developed 
components that can be put together to 
perform specific missions without dupli- 
cation or subsystems. He said the 
avionics system contractor would play 
a key role in the future. 
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Government Files $ 1.2-Million Tax 
Claim Against Umbaugh Aircraft 


By David A. Brown 

Federal government has filed a tax 
claim of approximately SI. 243,000 
against the Umbaugh Aircraft Corp., 
currently being reorganized under Chap- 
ter 10 of the Federal Bankruptcy Act 
in a Federal Court in Tampa. Fla. 

V. A. Rule. Tampa lawyer who has 
been appointed trustee for the Um- 
baugh company in the re-organization 
proceedings by Federal Judge Joseph P. 
Leib of the Federal District Court of 
the Middle District of Florida, said 
however, that he would object to the 
claim on the grounds that the funds in 
question were deposits and not taxable 
income. 

Rule contends that money accepted 
by the Umbaugh Aircraft Corp. was in 
the form of deposits on aircraft and does 
not represent income until the aircraft 
are delivered to the customers. lie said 
courts in Baltimore, Md. and Ocala, 
Fla., have accepted this interpretation. 

Under Chapter 10, the court- 
appointed trustee of a company being 
reorganized may allow or object to any 
claim against the company. If a claim 
is objected to, the claimants must prove 
their claim in court. 

Rule was to submit a reorganization 
plan to the court in Tampa Friday, if 
the tax matter could be settled by that 
time. If not, the filing could be de- 

At present, Raymond E. Umbaugh 
and his wife are majority owners of the 
corporation’s stock. 

Umbaugh Aircraft Corp., formed by 
Raymond E, Umbaugh to manufac- 
ture and sell the Umbaugh U-18 gyro- 
plane, accepted deposits on orders from 
numerous dealers and distributors it 
had franchised to sell the rotary-wing 
aircraft. The company then used a 
portion of the funds to develop, test 
and certificate the aircraft (AW Sept. 
18, 1961, p. 37; May 28. 1962. p. 341. 

Testimony given during the litiga- 
tion in Baltimore last spring showed 
that Umbaugh Aircraft Cor]), received 
$2,435,183 from various dealers and 
distributors and spent SI. 593, 179 on 
development and certification and 
$316,804 for promotion of the aircraft. 

Rule said a minimum of SI. 5 mil- 
lion would be needed to refinance the 
company. "The original company was 
under-financed to begin with." Rule 
said. “I don’t believe that it would do 
any good to reorganize it with insuf- 
ficient financing.” 

At least three groups currently are 
seeking to supply the necessary financ- 
ing and gain control of the company. 


Rule said. If Umbaugh is not a mem- 
ber of the group which supplies the 
re-organization capital, he will become 
a minority stockholder. 

However, one of the three groups is 
composed of the stockholders of the 
Peace River Manufacturing Co., with 
which Umbaugh has been associated. 

Also to be presented to the court 
Friday was a reorganization plan for 
Peace River Manufacturing Corp.. 
which is being reorganized as an in- 
solvent corporation under the trustee- 
ship of John R. Trinkle. Jr., of Tampa. 

Trinkle said the reorganization plan 
would call for a new corporation to be 
formed to take over the assets and lia- 
bilities of the Peace River Manufactur- 
ing Corp. and of the Umbaugh Aircraft 
Corp., if the Umbaugh tax claim can be 
settled in time. 

Otherwise, he said, the Peace River 
firm, which owns the manufacturing 
rights to the Umbaugh U-18 gyroplane, 
will be reorganized and its assets and lia- 
bilities transferred to the new corpora- 
tion, which will attempt to manufacture 
the U-1S at Bartow, Fla. Peace Riser 
had leased production facilities at a 
municipal airport there. 

Trinkle said at least SI. 3 million in 
new capital would be required before 
Peace River’s successor would be able 
to recommence production of the air- 
craft. 

Me said the Peace River company had 
no outstanding judgments pending 
against it and the only tax claims were 
for approximately Sl'6.000 in par-roll 
withholding taxes. 

Peace River had already purchased 
the five Umbaugh U-18 gyroplanes actu- 
ally built and the company has been 
giving flight demonstrations around the 

One of the gyroplanes crashed last 
week in Amarillo. Tex., while being 
demonstrated before a committee of 
that city’s Chamber of Commerce. The 
pilot was not injured and the aircraft 
is believed repairable. 

Peace River was formed in February. 
1962, by associates of Umbaugh and 
contracted to manufacture the U-1S on 
order from the Umbaugh company. It 
also purchased the manufacturing rights 
for 1 5 years for the Federal Aviation 
Agency-certificated airplane, along with 
the tooling owned bv Umbaugh com- 
pany. 

Opponents of Umbaugh protested at 
the time that he was merely attempting 
to place the assets of the Umbaugh Air- 
craft Co. beyond their reach. 

Raymond Umbaugh owns no stock in 


Peace River, but he has an agreement 
with the stockholders to purchase the 
outstanding stock for $50,000 anytime 
after February, 1964. 

Rule said that this agreement now 
"is in a state of suspension” and would 
"undoubtedly be abrogated” under 
terms of the reorganization plan sub- 
mitted to the court. 

In addition to the federal tax claim, 
Rule also has been presented with two 
court judgments against the Umbaugh 
Aircraft Corp. awarded by courts in 
Baltimore and Ocala, in the amounts 
of approximately $481,556 and $448,- 
000 respectively! 

Rule has indicated that he would 
object to these claims. If he does, the 
claimants will have to prove their claims 
in the court, as will the federal gov ern- 
ment in the matter of the tax claim. 

If the district court upholds the trus- 
tee. the claimants have the right to 
appeal the decision to the United States 
Circuit Court of Appeals. 

Creditors of the company arc divided 
in classes and each class must approve 
the reorganization plan by at least a 
two-thirds majority. Rule said there are 
about 35 or 40 claimants at present. 

Thiokol Wins Three 
Large Solid Awards 

Washington - Thiokol Chemical 
Corp. last week was awarded the major 
share of the Air Force large solid-pro- 
pellant motor development program 
(AW Apr. 15. p. 31). 

Thiokol will share Package 1— demon- 
stration static firings of half-length. 260- 
in.-dia. motors, with Aerojet-General 
Corp. Thiokol was also awarded Pack- 
age 2. the demonstration static firing of 
a 1 56-in.-dia.. 3.000,000-lb. thrust, two- 
segment motor with a fixed nozzle; and 
Package 3, the static firing of a 1 56-in.- 
dia. 1,000.000-lb. thrust motor with 
movable nozzles. 

Package 4. the static firing of a 1 56- 
in.-dia., 1.000,000-lb. thrust, single- 
segment motor demonstrating using jet 
tabs for vector control, was awarded to 
Lockheed Propulsion Co. 

Thiokol will work on packages 1 and 
2 at its Camden County, Ga., plant, 
which is now under construction. Pack- 
age 3 will be done at the Wasatch Div. 
at Brigham City, Utah. 

Aerojet will do its work at the Dade 
County, Fla., plant, also being built 
now. Lockheed will do its work at Red- 
lands, Calif. 

As originally recommended by the 
source selection board. Package 2 would 
have gone to Aerojet, Package 3 to Lock- 
heed and Package 4 to United Tech- 
nology Center (AW Apr. 8, p. 29). 

One of the two 260-in. contractors 
eventually will be chosen to demon- 
strate a full-length motor. 
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USAF Implements Headquarters Changes 


By Larry Booda 

Washington— Air Force plans to shift 
by July 1 the last vestiges of systems 
procurement management from the Air 
Staff Headquarters here to the Systems 
Command and the Logistics Command, 
and to change responsibilities within the 
Air Staff. 

In an Apr. 2 directive, Gen. William 
F. McKee, vice chief of staff, began 
implementation of recommendations 
made in a Project 39A report earlier this 
year (AW Feb. 11, p. 34). This move 
will reduce the size of the air staff, in- 
crease the size of the Systems Command 
headquarters and place most systems 
definitions phase monitoring cognizance 
in the hands of the deputy chief of 
staff for research and development 
(DCS-R&D). 

About 80 officers and civilians will 
be shifted from the deputy chief of 
staff for systems and logistics (DCS- 
S&L) to DCS-R&D. 

No estimate has been made of how 
many persons will be made available 
to the Systems Command and other 
field commands, but the Air Staff 
eventually will be reduced bv 11 % . 

DCS-R&D will gain all ' of a divi- 
sion under the directorate for materiel 



programing, which now perfonns the 
research and development programing 
I ct for DCS-S&L. This move 
will make the organization for materiel 
and R&D programing nearly identical 
with what it was two years ago. 

Thus DCS-R&D will have primary 
responsibility for staff coordination of 
all projects or proposed programs aris- 
ing from research, development and 
operational requirements during the pro- 
gram definition stage, unless a program 
can be defined as completely within 
the state of the art." in which case 
DCS-S&L would have primary respon- 
sibility. 

DdS-R&D will retain responsibility 
during the program definition phase 
until a decision is made by the vice 
chief of staff, on recommendation of 
the Air Force Council, to shift a pro- 
gram to DCS-S&L. The general guide- 
line for the transfer will be that "a 
decision has been made and funds 
(other than for advance buys] arc re- 
leased to procure hardware for the in- 

Assignment of elements to program 
packages by the Secretary of Defense 
will not affect transfer decisions. They 
will be based on program status. 

Recent realignments within the staff 
were aimed principally at fixing of func- 
tional responsibility at the director level 
under each deputy chief of staff. Focal 
points for coordinating staff actions on 
major complex programs will be in these 
directorates. However, the final authori- 
ty in their cognizant areas always rests 
with the deputy chiefs of staff, re- 
gardless of wlicre the focal point mav 
be. For instance. DCS-R&D retains re- 
sponsibility for research and develop- 
ment for a program even after it has 
been transferred to DCS-S&L. 

Program element monitors (PEMs) 
will be assigned to each of the organi- 
zations performing program functions 
for a director acting as a program focal 
point in DCS-R&D and DCS-S&L. 
The PEMs will act as working group 

with the directorate for aerospace pro- 
grams under the deputy chief of staff 
for programs and requirements. The 
directorate for aerospace programs 
maintains liaison with the office of the 
Secretary of Defense in regard to pro- 
gram packages. 

A steering group whose chairman is 
the Secretary of the Air Staff has told 
DCS-R&D and DCS-S&L what func- 
tions and activities related to systems 
management should be dc-cmphasizcd. 
decentralized or eliminated. They arc: 
• To be dc-cmphasized. Are the practice 
of conducing detailed “technical” re- 
views: actual decision-making in tech- 


nical matters; maintenance of detailed 
status information and comprehensive 
data files; formal or informal direct 
contacts with industrial contractors: and 
contacts with the National Aeronautics 
and Space Administration and similar 
government agencies except for matters 
appropriate for the headquarters. 

• To be decentralized. Arc that portion 
of the responsibilities exercised by the 
former Air Staff Systos (Systems Offi- 
cers) that has been dc-cmphasizcd or 
transferred to the Systems Command 
and the Logistics Command, prepara- 
tion of status reports: preparation of the 
major portion of the program change 
proposals; and presentation of compre- 
hensive program reviews to the Air Staff, 
the Secretary of the Air Force and the 
office of the Secretary of Defense. 

• To be eliminated. Arc Air Staff par- 
ticipation in development engineering 
inspections; Air Staff attendance at field 
reviews of systems programs; and infor- 
mal direction of systems programs. 

Air Force responsibility under defense 
program package No. 6 (research and 
development) will be assigned to DCS- 
R&D except for the North American 
B-70 Mach 3 bomber, which remains 
under DCS-S&L. Under program pack- 
age 3 (general purpose forces) the TI N 
bi-service tactical fighter remains with 
DCS-S&L. 

Under program package No. 7 (gen- 
eral support) Project 4331.. applying to 
weather, will be transferred from DCS- 
S&L to DCS-R&D. Under program 
package 2 (continental air defense and 
missile defense forces). SPADATS- 
spacc detection and tracking svstem— 
remains with DCS-R&D. All other 
focal point responsibilities will remain 
as tliev are presently assigned. 

The directive orders that a list of mili- 
tary officers assigned to DCS-R&D and 
DCS-S&L who arc scheduled for reas- 
signment but do not have transfer or- 
ders. be given to Systems Gommand. 


Stratoscope Results 

Recent infrared scan of the planet 
Mars from the Stratoscope 2. balloon- 
borne telescope (AW Apr. 1. p. 741. 
showed no trace of w-ater vapor in the 

1 r Ih rel sed I st tik il 'the 

nomical Socich' at Tucson. Atiz. 

Concentration of carbon dioxide was 
found to be 21 times greater than on 

than the current, generally accepted fig- 
ure. Stratoscope 2 telescope scanned 
Mars for about 16 min. at an altitude of 
approximately 79.000 ft. 
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NATO Moves Toward 
Coordinated Targeting 

Paris— Definite form of the inter-al- 
lictl command structure for nuclear 
weapon systems assigned to the North 
Atlantic Treaty Organization is sched- 
uled to be hammered out next month 
at an Ottawa meeting among repre- 
sentatives of eight NATO countries. 

Major initial task of the new com- 
mand will be to devise a common tar- 
geting structure for the nuclear weapon 
carriers of the nations involved in order 
to avoid overlaps and provide the best 
possible coverage. Most of the units to 
be immediately affected will be tactical 
aircraft squadrons located in Western 
Europe, including two French squad- 
rons of F-lOOs in West Germany. 

However, the three American Polaris 
submarines assigned to the Mediterra- 
nean area probably also will obtain their 
targets from the new command, whose 
authority also may eventually extend 
to USAF units in Spain and. perhaps 
later, to others within the U. S. 

France's embryonic independent nu- 
clear force also may be included at 
some future date. President Charles de 
Gaulle, in defending France's need for 
an independent nuclear force, has in- 
dicated that he would not object to a 
common targeting policy for his Das- 
sault Mirage 4 bomber force, but no 
agreement on this has vet been made. 

The new command is scheduled to 
be located at Supreme Headquarters Al- 
lied Powers. Europe (SHAPE! near 
Paris and be directly responsible to 
Gen. Lyman L. Lemnitzcr. supreme 
commander allied powers in Europe. 

Major question still to be resolved 
is just how much control the individual 
participating nations can exercise over 
the decision of the new command. This 
problem also will be discussed at Ot- 
tawa by the representatives of the U. S., 
United Kingdom. France. West Ger- 
many. Italy. Belgium. The Netherlands 
and Canada. Basis for the new com- 
mand was thrashed out here earlier this 
month during separate sessions, be- 
tween top NATO and European na- 
tional officials on the one hand, and 
Secretary of State Dean Rusk and De- 
fense Secretary Robert McNamara. 

Some initial U. S. reports of the meet- 
ings indicated that France was surren- 
dering its demand for an independent 
nuclear force, and after first rejecting 
it, was now willing to join the U. S.- 
sponsored multi-lateral nuclear force for 
NATO. France denied these reports. 

Stationed in West Germany, the two 
French F-100 squadrons coine under 
NATO control, and. when France 
agreed that they should be supplied 
with U. S. nuclear weapons, it also 
agreed that these systems would re- 
main under American control. 



Edible Space Structure Material Tested 

Edible structural material, harder thau tempered Masonite, is being developed by 
Gnimman Aircraft Engineering Corp. for possible use as secondary structure- 
packaging, compartmenting and control knobs— in future spacecraft and light air- 

Material— a sort of space-age pemmican— was invented by Dr. Sidney Schwartz, a 
physiologist associated with the Lunar Excursion Module project. 

"With edible structure available," Dr. Schwartz told Aviation Week & Space 
Technology, "we can reduce the need for backup food in space flights." He cited 
the LEM as an example— in addition to having a large amount of non-load-bearing 
structure for housing spare parts and subsystems, the vehicle will abandon its lunar 
landing gear on the surface of the moon. Portions of this could undoubtedly be made 

Dr. Schwartz said that he rcccis-cd his inspiration from reading of how an arctic 
explorer left mounds of dried fish behind him. which served the double purpose of 
marking his trail and feeding his sled dogs on the return trip. 

With the concept of a dual-purpose material in mind. Dr. Schwartz drew up a 
list of supplies, which lie purchased at a local grocery store for a total outlay of $4.90. 
His recipe calls for white wheat flour, com starch, powdered milk, pow-dered banana 
and hominy grits— the latter ingredient serving the same function as gravel in con- 
crete— to be baked for nine minutes in a hydraulic press. 

The result was a dark brown, crystalline substance possessing a Rockwell-scale 
hardness of 87, compared with 80 for tempered Masonite and 120 for sheet Incite. 
Compressive strength of the material is 7.230 psi., mass density is 0.049 lb. per cu. 
in. and caloric density is approximately 100 cal. per ounce. 

In structural applications, the material can be machined, sawed, drilled and tapped 
in the same manner as Masonite, Dr. Schwartz said, or it can be molded to make 
fitted parts and special shapes such as knobs. 

Material can be eaten after being reconstituted by soaking in water— at 180F for 
2J hr. or at room temperature for 41 hr. Its flavor is not unlike that of breakfast 
cereal. Dr. Schwartz said, and in an emergency it can be crushed or chipped with a 
knife and the dry fragments eaten. 

Dr. Schwartz is considering the use of a Mylar, aluminum and polvcthvlcnc tri- 
laminate for maintaining the cleanliness and water resistance of the material. This 
laminate— which is commercially known as Milscal— would be scored and stripped 
off before using the material as a food. 

Stressing the fact that the material shown in the above photo is only his second 
recipe— the first was too brittle before the addition of the hominy grits— Dr. Schwartz 
said that he felt confident that he could optimize the formula, increasing its 
mechanical strength, flavor and nutritional value. 

The only other edible structure found by Grumman attorneys searching the patent 
files prior to applying for a patent was the ice-cream cone, Dr. Schwartz added. 
Grumman's patent will be on the process involved in making the edible structure 
material, rather than on the concept. 
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A thud, a thump, a squeal. And he’s home. 


There is no such thing as a soft landing in service 
like this. The landing gear must be able to take it. 
We see to it that it can. 

Bendix® struts for both carrier-based and land- 
based aircraft are designed to meet the most rigid 
specifications for durability, reliability, and economy. 
We currently supply stmts for several operational mil- 


itary planes, and wheels and brakes for several more. 

Eveiy day, Bendix equipment demonstrates the 
high strength, light weight and superior performance 
which we build into it. Let us show you just what 
Bendix struts, wheels and brakes can do to solve 
your problem. Write to us in care of Airframe 
Equipment Sales Manager, South Bend, Indiana. 




Bendix Products Aerospace Division 




Fafnir Main Rotor Bearings 

Precision— Dimensional geometry rigid- 
ly controlled for extreme accuracy. Balls 
and races finished to millionths of an 
inch. Tolerances within ABEC-7 limits. 
Extra-strength steel — Long life vacuum- 
melt M-50 steel retains its high strength 
at elevated temperatures. 

Special design — Fafnir-engineered for 
maximum performance. Features angu- 
lar contact bearings incorporating split 
inner ring construction enabling higher 
capacity and longer life. 

Special retainers — High strength 
bronze, steel, nickel base alloy retainers 
for resistance to heat and corrosion. 
Silver plated for low friction. 
Reliability-engineered — Computer 
techniques developed and applied by 
Fafnir engineers enable thorough study 
of alternatives to assure optimum 
design for maximum reliability. 
Research proven — Prototype designs 
include such advanced techniques as 
radioisotope testing to detect wear of 
as little as ten millionths of a gram 


Here's a Fafnir bearing 

you can’t find in the catalog . . . 


It's a Fafnir jet engine main rotor 
bearing. You can’t find it in a cat- 
alog because bearings like this 
are custom-engineered. 

They have to be. These bearings 
take the brunt of engine thrust — 
up to 10,000 pounds of it and more. 
They operate in oven-like tempera- 
tures at speeds up to 20,000 rpm. 
And, under extreme stress of high 
speed maneuvers, they must hold 
the critical main shaft in precise 
position. 

At Fafnir, complex requirements 
such as these have produced new 


developments in bearing design. 
Fafnir pioneered radioisotope 
measurement of bearing wear, for 
example, and the use of advanced 
computer techniques to help 
assure optimum design and 
reliability. 

For jet engine bearings — for any 
bearings you need — look to Fafnir. 
“Fafnir” on your bearings means 
protection when you’re buying. It 
assures sound engineering, top 
quality, ready supply . . . full value 
at a fair price. The Fafnir Bearing 
Company, New Britain, Conn. 


FAFNIR 


BALL BEARINGS 
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Ames Satellite Program Pace Accelerated 

Washington— Ames Research Center's satellite program was accelerated last week 
with the selection of two contractors for final negotiation for the Pioneer interplane- 
tary monitoring satellite, selection of three companies to study the Bios-satcllitc and 
consideration of 15 bids for a solar nrobc pavload. 

Hughes Aircraft Co. and Space Technology Laboratories proposals for the Pioneer 
spacecraft are under final evaluation. One of the two companies will be awarded 
a contract about Mav 1 5 for design, development, manufacture and test of the space- 
craft. The contract has a value in excess of S10 million. 

Bios-satcllitc study contracts were won by General Electric. Lockheed and North- 
rop Space Laboratory. The six-week S80.000 studies, due June I. call for analyses 
of environmental control, stabilization, re-entry and recovery, sensing, recording and 
telemetry for a spacecraft able to carry primates and other life forms to determine the 
long-term effects of weightlessness. 

Pioneer and Bios-satcllitc are approved National Aeronautics and Space Adminis- 
tration programs. The solar probe is in the study category, and one or more con- 
tracts will be awarded about Mav 1. Objective of the probe is to measure solar fields 
and particles, radiation and other solar phenomena. 

Companies submitting proposals for the study were Avco, Bcndix, Cutler-Ham- 
mer. General Dynamics, GE, Henig Research, International Business Machines, Lock- 
heed. Martin. Minncapolis-Honcywcll. North American Aviation. Pliilco, Radio Corp. 
of America, Raytheon. STL and Westinghouse. 

The Pioneer spacecraft contractor will produce four flight vehicles for launch 
during the International Year of the Quiet Sun. with the first launch in early 1%5. 
This program also will support Apollo flights by providing information on the inter- 
planetary environment. 

The Bios-satcllitc will be the first animal-carrying satellite since a chimpanzee was 
launched in Mercury Atlas-5 on Nov. 29. 1961. It will expand the Nerva and 
Bios 1 probe experiments, which carried nuclear emulsion and low life forms, but not 
primates. 


Strike by IAM at Boeing Averted 


Washington— Agreement between In- 
ternational Assn, of Machinists and 
Boeing Co. negotiators last week averted 
a coast-to-coast strike of approximately 

40.000 employes less than eight hours 
before the deadline. 

It came after nine days of almost con- 
tinuous negotiations between IAM lead- 
ers and company representatives under 
the auspices of Federal Mediation and 
Conciliation Service. The intensive 
negotiations started promptly after 
workers decisively rejected a final com- 
pany offer before expiration of the 80- 
dav no-strike injunction of the Taft- 
Hartlcy law (AW Apr. 1, p. 29). 

Ratification of the agreement by 
IAM membership was uncertain late 
List week. Seattle area workers voted 
acceptance by a margin of more than 
3,500. but there were signs of revolt 
at the Wichita plant, which has some 

4.000 voters. A brief wildcat walkout 
took place Apr. 17 at Cape Canaveral 
after IAM workers rejected the agree- 
ment. 171 to 55. About half of one 
shift of some 90 workers failed to show 
up, but IAM leaders had a full shift 
working the next day. 

Failure of United Auto Workers to 
reach an agreement with Boeing re- 
sulted in a brief walkout last week of 
2,700 workers at the finn’s Vcrtol Div. 

Workers returned to tlicir jobs at 


the request of Federal Mediation Serv- 
ice while negotiations continued. 

Several different issues were involved 
in the IAM and UAW disputes. The 
major issues with IAM were the com- 
pany's system of job evaluation and per- 
formance analysis, and relocation pay. 
Pensions, insurance, and seniority were 
involved in the UAW negotiations. 

It is understood that tile new three- 
year IAM contract will cost Boeing 
about S6 million in retroactive pay. ex- 
tending back to last September. The 
additional cost for the first year is esti- 
mated at between SI 1 and S14 million. 
During the second and third year there 
will be a further increase of about S7 
million a year, according to rough esti- 

The union security issue with IAM 
was resolved by addition of a new pro- 
vision to a maintenance-of-membership 
requirement. Under this, a new em- 
ploye would automatically become a 
union member unless he notified the 
union between the 30th and 40th day 
of his employment that lie did not elect 
membership. Non-union workers al- 
ready employed would not be affected 
by the new provision. The maintenance- 
of-memhership clause, also in effect in 
Boeing's previous contract, requires 
workers to continue membership once 
they join the union. 


News Digest 


Northrop X-21A laminar flow control 
research aircraft (AW Feb. 11, p. 81) 
made its first flight Apr. 1 8— a ferry hop 
from the Norair Div.'s Hawthorne, 
Calif., plant to Edwards AFB. Laminar 
flow control tests will begin in about 
three weeks. 

Fifth Vickers VC.10 jet transport, 
incorporating modifications to engine 
nacelles in an effort to reduce drag 
problems (AW Apr. 1, p. 49), made 
its first flight Apr. 1 5 at Wisley. Eng- 
land. Rolls-Royce Conway 42 engine 
nacelles have been tilted 3 deg. upward 
and nacelle sections moved 11 in. out- 
ward from the fuselage. 

Thomas V. Jones, president and chief 
executive officer of Northrop Corp.. has 
been elected chairman of the board, 
succeeding the late William C. Mc- 
Duffie. who died Apr. 10. 

Martin Co. has been awarded an 
Atomic Energy Commission contract 
to design a 40-watt radioisotope system 
for the Interplanetary Monitoring 
Probe, and a second AP.C contract to 
develop strontium-90 fuel for space use. 
Value of the two contracts is $241,000. 

Tiros 5 weather satellite had returned 
a record number— 42.000— of usable 
cloud cover photographs in 10 months 
of continuous operation by Apr. 19. 


Pan Am-Panagra Move 

Washington — Pan American World 
Airways said last week it seeks to acquire 
complete ownership of Pan American- 

filed with the Civil Aeronautics Board 
for approval. Pan American would pur- 
chase W. R. Grace & Co.'s 50% stock 
for S10.625.000 or 391.000 shares of 
Pan American capital stock. 

Panagra was formed 34 years ago to 
provide service on the West Coast of 
South America. It has been owned and 
operated on a 50-50 basis by Pan 
American and Grace. Pan American con- 
tends that 100% ownership would not 
interfere with future CAB realignment 
of South American routes, and wonld 
end charges by the Justice Dept, and 
CAB that dual ownership is an anti-trust 
violation. For nearly nine years both 
companies have been involved m litiga- 
tion over this matter. A recent Supreme 
Court decision reversed a District Court 
ruling that Pan American must divest 
itself of Panagra ownership and sent the 
case back to the CAB for disposition 
(AW Jan. 21. p. 42). 
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AIR TRANSPORT 


Northeast Decision Seen Aimed at Hughes 


CAB examiner’s finding that airline is unfit for Florida 
routes viewed as bid for more Toolco financial aid. 

By Robert II. Cook 

Washington— Civil Aeronautics Board examiner's recommendation that 
Northeast Airlines' bid for renewal of its New York-Florida operating 
authority be rejected is being viewed within the airline industry as a deliber- 
ate attempt to force a showdown with industrialist owner Howard Hughes 
over his plans for the carrier. 

Despite a detailed account of Northeast's disastrous experience in the 
market, Examiner Walter W. Bryan left a definite impression that the airline 
could retain its Florida rights provided that Hughes Tool Co. guarantees con- 
tinued and more extensive financial support for the airline. 


To date, the company has invested 
about $32 million in Northeast; an Sll 
million loan for jet equipment. $5 mil- 
lion for a 56% controlling stock interest 
and purchase of SI 6 million of subordi- 
nated debentures from Northeast. 

Bryan noted that the airline’s finan- 
cial condition continues to weaken, 
despite this heavy financial transfusion, 
and estimated Northeast will show an 
operating loss of S4.S million this s car. 
Beginning with its first year of Florida 
operation. Northeast lost S4 million in 
1957; $3.5 million in 1959; S8 million 
in 1961 and S3 million last year. CAB 
sources estimate it would require S20 
million in new financing to make North- 


east solvent and capable of competing 
in the Florida market. 

Only last year, the Board thought it 
had put Northeast well on the way to 
financial recovers' when it approved the 
purchase of controlling interest in the 
airline by Hughes Tool Co., from the 
Atlas Corp. At that time, the airline 
was on the brink of bankruptcy, and 
CAB emphasized that its decision was 
intended to avert this possibility, along 
with preserving airline service in New 
England and protecting stockholder in- 

Now, the examiner contends, Toolco 
is not only unwilling to commit itself 


on further aid to Northeast, but has left 
a strong impression that unless the 
Florida renewal is granted, no further 
aid will be forthcoming. 

In essence, Brvan contends that since 
the entire future of Northeast is in the 
hands of Toolco, by virtue of the 
Board's approval of acquisition, and 
since the company has made no further 
attempts to strengthen the airline finan- 
cially. Northeast is unable to qualify as 
"fit. willing and able” for the Florida 

As a result, Bryan has recommended 
that the Board consider placing a new 
third carrier in the Boston-New York- 
Miami market, along with investigating 
the adequacy of service in the New Eng- 
land area and the short-haul, commuter- 
type markets of New York, Philadel- 
phia, Baltimore and Washington, D. C. 

His decision may have done more to 
confuse, rather than clarify the prob- 
lem. many observers feel, because of 

• Award of the New York-Miami route 
to Northeast six years ago came as a 
distinct surprise to the industry. CAB 
overruled the decision of Examiner 
Thomas L. Wrcim, who had selected 
Delta Air Lines as the most experienced 
and best-equipped carrier to compete 
against Eastern and National. In choos- 
ing Northeast, the Board said it had 
done so to eliminate the airline’s need 
for annual subsidy payments of SI. 5 
million and to help it improve short- 
haul sen-ice in New England. As for 
competing, CAB said it had "no doubt 
on this score.” and predicted that 
Northeast's operation would be profit- 
able on the basis of expected heavy 
traffic growth in the Florida market. 

In retrospect. Bryan’s review shows 
that whereas the CAB confidently pre- 
dicted extensive and steady traffic 
growth along the route, the rate has 
amounted to little more than 1.55? a 
year. This growth actually has fluctu- 
ated between 1 and 5 % a year, and the 
examiner concedes that it may be level- 
ing off at this rate. 

Although both Eastern and National 
have complained about the poor rate of 
traffic growth and the competitive im- 
pact of Northeast, the examiner con- 
tends that there is. and will continue 
to be, sufficient traffic for three carriers. 

Bryan traced most of Northeast’s 
problems to its "overnight'' switch from 
local service to trunkline operations and 
a lack of timely financial backing. "His- 
tory has proven that these markets un- 
der consideration arc not for amateurs 
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Sikorsky Readies S-61N for Pakistan Airlines' Service 


First of three Sikorskv Aircraft S-61N helicopters will be shipped to Pakistan International Airlines 
certification. Second S-61N is scheduled for September delivery, and the third next year. Hclicc 
strated to United Aircraft stockholders recently. Pakistan plans to inaugurate helicopter passenge 


in August, after Fedcn 


* 




but require sendee of established car- 
riers with organization and financial 
ability to compete on the basis of any 
rules of the game,” he said. Accepting 
this statement at face value, many ob- 
servers feel that Bryan’s thinly veiled 
plea for financial aid to Northeast 
amounts to asking Toolco to "save face” 
for the CAB by correcting one of its 
most costly errors in recent years. 

• Bryan appeals to contradict the indus- 
try-wide feeling that Toolco would not 
have acquired control of Northeast un- 
less it was reasonably sure the airline 
would be retained in the Florida mar- 
ket. In the past. Toolco attempted to 
merge Trans World Airlines— 78% of 
which is owned by Howard Hughes- 
with Northeast. In the battle that has 
evolved over Hughes’ control of TWA. 
management of the international airline 
rejected the merger idea. Stripped of 
the long-haul Florida route, Northeast 
would revert to a local service operation, 
unable to return any of the Toolco in- 
vestment to date or justify' further in- 
vestments. “However.” Bryan empha- 
sized, “this need not be true providing 
Toolco continues its financial support. 

It is considered unlikely that the 
CAB wants to admit defeat of its ex- 
periment with Northeast, particularly 
since it gave swift approval of Toolco 
control of the airline, and Bryan's de- 
cision is considered by many airline 
sources as a challenge designed to spark 
a fast reply from Howard Hughes. 

Time is still working to the advantage 
of Toolco, since it will be many months 
before CAB decides the case. 

• Part of Bryan’s recommendations call 
for the Board to select a new carrier on 
the Florida route, but the applications 
submitted in the current proceeding by 
Delta, Braniff and Pan American, were 


quickly rejected. Allegheny's applica- 
tion was recommended for separate con- 
sideration for non-stop service between 
Boston and Philadelphia. Bryan said 
this should be considered later in a 
Board study of adequacy of service in 
the East Coast commuter markets. 

Delta’s proposal to lift several operat- 
ing restrictions and grant it entry into 
the New York-Florida market during 
the Florida winter season was termed 
"cream skimming” that would not meet 
the public need on the market. 

Braniff's proposal to serve the route 
via a Washington. D. C. connection was 
termed a "jockeying” move to improve 
the airline’s competitive position against 
Pan American in the United States- 
South America Route Case. Pan Ameri- 
can. pursuing its long desire to acquire 
a domestic route, asked that it be 
granted the route subject to a long-haul 
restriction. Bryan replied that, by the 
airline's own estimates, it would capture 
most of the annual SI 2 million interna- 
tional market along the route "to the 
adverse interest of the domestic car- 
riers.” It would cause diversion from 
National by ending the Pan American- 
Panagra-National interchange, he said. 
• Elimination of Northeast from the 


Delta DC-9 Decision 

range turbobui transport and tlie com- 
pany’s directors probably will make a 
decision on the aircraft when thev meet 
Wednesday. Chances are strong that the 
Douglas DC-9 will be selected. 

Large team of Douglas technicians 
was at the carrier's Atlanta. Ga„ head- 
quarters last week engaging in discussions 
with Delta officials. 


Florida route, and its eventual replace- 
ment by a stronger carrier, could also 
create new problems for both National 
and Eastern. Since 1957. Eastern’s 
share of traffic in this market has fallen 
from 62 . 2 % to 42,5% by the end of last 
year. National has managed to inch up 
from 32.2% to 34.7%. while Northeast 
has leaped from 5.6% to 22.8% . 

Eastern, which hopes to merge with 
American Airlines, has been in a steadily 
worsening financial condition, so that a 
CAB rejection of the merger, combined 
with the addition of a stronger competi- 
tor over its major Florida route, might 
bring increased efforts for subsidy from 
one of the largest trunk carriers. 

Much of National’s gain on the Flor- 
ida route last year was directly attribut- 
able to extra traffic picked up as a result 
of Eastern’s flight engineer strike. 

On the other hand. Northeast's 
growth in the market, made during a 
period of continuous financial crisis ag- 
gravated by the industry’s rapid switch 
to jet aircraft, has failed to generate 
sufficient operating revenues to offset 
its financial ills. 

• Return of Northeast to the role of a 
subsidized local service carrier in New 
England would not only be a tacit ad- 
mission of defeat for the Board, but 
would wipe out most of the progress 
made in reducing the local service indus- 
try’s annual subsidy bill. CAB granted 
the Florida route to Northeast as one 
means of eliminating a SI. 5 million 
subsidy bill. Under Bryan’s recommen- 
dations, the board would examine the 
New England service with an eye to 
either retaining Northeast or selecting a 
new local service airline for the area. 
Either choice would probably require 
more subsidy than that collected six 
years ago bv Northeast. 
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Airlines Studying Jet Fuel Contamination 


By James R. Ashlock 

New York— Airlines struggling with 
the problem of corrosive fungi anti bac- 
teria in jet fuel arc attempting to de- 
termine whether a solution lies in 
better housekeeping or in purifying ad- 

Latest development in additive ex- 
perimentation is Phillips Petroleum 
Co.’s PFA 55MB, an anti-icing fluid 
that coincidentally proved to be an 
effective biocide that destroys growths 
in jet fuel. 

The additive was developed for the 
Air Force to prevent freezing of water 
suspended in kerosene and JP-4. While 
an anti-icing fuel additive is not re- 
quired on commercial jets, the Air 
Force needed it on aircraft flying at 
extreme altitude for prolonged periods. 

Phillips discovered PFA 55MB's 
biocide characteristic after receiving re- 
ports that the water in fuels treated with 
it had become biologically sterile. 
Laboratory tests confirmed the addi- 
tive’s purifying ability. 

Following the Air Force’s successful 
experience, PFA 55MB was approved 
for commercial use last January by the 
Federal Aviation Agency. No carrier 
has adopted it yet, but American Air- 
lines has agreed to in-service tests on 


its Convair 990s, which have been espe- 
cially prone to bacterial growth in the 
fuel cells. 

While the military has been bothered 
by the growths for some time, the prob- 
lem first arose on U. S. commercial 
lines about two years after the first 
turbine-powered aircraft were intro- 
duced. The former Capital Airlines, 
which began using Vickers Viscounts 
in the mid-1950s, was one of the first 
to report the phenomenon. 

Bacteria, which number ov er 100 dif- 
ferent varieties, thrive in the water 
present in all jet fuel. Many arc sul- 
phur-reduction bacteria, which convert 
chemical elements in the fuel into cor- 
rosive sulphurous slime. 

Even though PFA 55MB is not be- 
ing questioned as an effective biocide, 
the airlines are not anxious to assume 
the expense of using it if cheaper reme- 
dies exist. One carrier, which uses 400 
million gal. of fuel annually, said the 
additive may cost upward of two dol- 
lars a gallon. Used in the prescribed 
dosage, this could add S400.000 a year 
to the carrier's fuel bill, the airline re- 
ported. 

Delta Air Lines reported that the 
bacteria are capable of reproducing 
every 20 min. Best reproduction tem- 
perature is 95F. With minimum growth 


occurring below 60F and above 120F. 

I he spoor will remain dormant under 
unfavorable conditions, then resume 
propagation when conditions arc right. 

Phillips cited instances in aircraft 
where 50% of the interior wing surface 
was corroded in four months to pit 
depths of 0.010 in. In the wing skin 
and 0.030 in. on the stringers. Slime 
has also been known to short-circuit 
fuel indicator electrodes, causing in- 
accurate fuel quantity readings, and has 
clogged fuel system filters. Corrosion 
also has developed in the linings of 
fuel pumps on certain foreign-made 
engines, which use plunger-type pumps 
often lined with silver. 

Piston aircraft have never been sub- 
jet to the problem in serious form, 
since water separation occurs more 
rapidly in gasoline. Water can be 
drained off by sumping before the 
growths occur. But kerosene holds 
water for much longer periods, making 
it susceptible to biological contamina- 

Protective coatings on fuel tank lin- 
ings. usually performed with Buna N 
compounds, have been found merely to 
delay rather than prevent water and 
bacteria corrosion. Phillips’ tests in- 
dicated that a 0.5 volume per cent 
concentration of PFA 55MB in the 
fuel all but halted the softening and 
deterioration of tank coatings. This 
protection, Phillips says, comes from 
Glvcerol, a minor component of PFA 
35MB. 

In its tests, American will use all 
but two of the aircraft in its Convair 
990 fleet. The carrier believes the 990 
has proven susceptible to contamina- 
tion because of the aircraft's fuel sump- 
ing system. Water drainage has been 
unsatisfactory, American officials said, 
apparently because of the location of 
sump valves and drains. Two 990s 
have been modified with new sump 
designs, and American will use them 
to determine whether adequate water 
separation will reduce contamination as 
effectively as adding PFA 55MB. 

Trans World Airlines officials report 
that for reasons not fully understood, 
their aircraft have not been plagued bv 
fuel contamination. TWA, like Ameri- 
can and Delta, flics Convair jets with 
the original sump systems, ffowever. 
TWA has initiated a practice of fre- 
quent fuel tank sumpage, and has a 
team monitoring the bacteriological 
count in storage tanks at all its points 
of fuel supply. 

Most carriers are convinced that the 
problem can be best attacked by more 
diligent handling of fuel while in stor- 
age or shipment. While complete re- 
moval of water from the fuel is all but 
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IATA Fares Chaos Could Force 
Governments to Negotiate Rates 


impossible, many spokesmen feel that 
bacteriological development can be 
controlled to prevent contamination of 
aircraft fuel tanks. 

Delta and American report that in 
cases where field storage is closely moni- 
tored, hence the "house cleaning” tenn, 
the contamination problem has been 
appreciably reduced. This procedure has 
also developed merit in research by The 
Texas Co. 

One spokesman said that the airlines 
don't want to be put into a position of 
buying a product from the fuel supplier 
to correct a problem which the airlines 
feel originates in the supply proce- 

Bacteria are known to enter the fuel 
primarily through water that gets di- 
rectly into the supply, rather than that 
water which condenses during trans- 
port or storage. 

"Water is sometimes used to sepa- 
rate shipments of fuel in pipelines and 
is commonly used in fuel barges and 
tankers as ballast," said William J. 
Digman of Douglas Aircraft in report- 
ing on the problem. "These practices 
are particularly objectionable in that 
they provide an ideal means of contami- 
nating the fuel with gross quantities of 
many species of organisms.” 

Carriers can cite instances where 
diligent fuel filtering and dehydration, 
plus periodic scouring of field storage 
tanks, corrects bacteriological develop- 
ment. A spokesman for one oil com- 
pany said 20 gal. of slime was removed 
from a field tank after one airline com- 
plained of contaminated fuel. Com- 
plaints halted after the supplier initiated 
a regular cleaning procedure. Love 
Field at Dallas and O'Hare Field at 
Chicago are two points where improved 
housekeeping is credited by carriers with 
reducing the problem. 

“While it appears impractical to 
maintain fuel supplies completely free 
of solid contamination, water, salts and 
living organisms,” Digman said in his 
report, "it is feasible to employ fuel 
handling practices which will keep these 
undesirable materials at a tolerable 
level.” 

Maintenance spokesmen in various 
airlines emphasize that the corrosion 
has never developed to a state that 
would endanger airworthiness. Many 
months would be required for growths 
to weaken skin and structure to danger- 
ous degrees, they say. The main prob- 
lem is the added expense of tank clean- 
ing and surface coating required to keep 
the corrosion in check. 

Delta reported that it takes 60 lit. of 
ground time and material/labor costs of 
$1 ,560 to coat a Convair 880’s fuel 
cells. This also results in at least one 
8S0 being out of service throughout a 
40 day period, causing a $24,960 sacri- 
fice in the Convair fleet’s earning ability 
for this period. 


Washington— World-wide confusion 
and conflict over the level and policing 
of International Air Transport Assn, 
fares mav force more direct government 
negotiations on these matters, prodded 
by actions taken last week by the Civil 
Aeronautics Board. 

The Board's refusal to approve new 
IATA tariffs raising Atlantic and Pacific 
round-trip economy fares 5% (AW Apr. 
8, p. 40) brought British aviation au- 
thorities here to discuss the matter with 
CAB members. They agreed to discuss 
the problem more thoroughly at a Lon- 
don meeting of all parties before the 
end of this month. Also the British have 
suggested a more "definitive examina- 
tion” of IATA’s basic North Atlantic 
fare structure at a later date. 

The fares originally were to be effec- 
tive Apr. 1, and the Board's refusal to 
approve them has resulted in a tech- 
nical “open rate” situation under which 
carriers could engage in price-cutting 
without fear of reprisal by IATA en- 
forcement officers. 

Direct Intervention 

The situation is now being handled 
by direct government intervention, 
which initially resulted in Britain in- 
structing British Overseas Airways Corp. 
to charge the higher fares after Apr. 29. 
The Ministry of Aviation noted at that 
time that it expected all carriers operat- 
ing into the British Isles to do the same. 

However, the announcement by CAB 
of still another meeting in London is 
being viewed by many carriers as an 
indication of a possible compromise in 
favor of the U. S. stand. 

On the other hand, it is possible that 
Britain and France, prime advocates of 
the fare increase, may take the oppor- 
tunity to clinch their arguments on the 
basis of the still unannounced U. S. 
international policy, which recommends 
more liberal U.S. attitudes in dealing 
with foreign aviation authorities. 

The CAB has taken its stand in the 
face of overwhelming odds, with vir- 
tually every European government en- 
dorsing the IATA rate and only Canada 
offering full support to the U . S. A firm 
stand by the British can be expected to 
attract the support of several countries 
that are not adamant in their opposition 
to the increase. In addition, the new 
fare is not a direct increase— amounting 
only to a reduction of round-trip dis- 
count from 10% to 5%— and it would 
not affect the international traffic to any 
significant degree. 

Regardless of what final action is 
taken, it appears that IATA’s traditional 
right to set fares is being undermined 


and that this function will be taken over 
eventually by the diplomatic corps. 

IATA's apparent failure to police its 
own ranks also caused the CAB to an- 
nounce a new investigation into the 
growing problem of illegal fare cutting 
among transatlantic carriers. 

CAB declined to identify violators 
or the source of "informal complaints,” 
but it said the practice is damaging all 
North Atlantic airlines and named these 
areas for investigation: 

• Sale of tickets by travel agents at less 
than published rates “with apparent 
cooperation and stimulation of the car- 
riers themselves.” 

• Commissions awarded to travel agents 
above those set by IATA agreement. 

• Sale of tickets at discount rates to in- 
dividual passengers for flights operating 
under the guise of charter operations. 

• Sale by airlines of tickets to individual 
passengers at rates below those filed 
under IATA tariffs. 

• Rebate on cargo charges by airlines 
directly or through freight forwarders or 
agents. 

The examiner appointed to conduct 
the investigation will have the power 
to issue subpoenas for witnesses and 
documents. Evidence of Federal Avia- 
tion Act violations will be submitted to 
the U. S. Attorney General for civil and 
criminal prosecution. 

Murphy Dissent 

Vice Chairman Robert T. Murphy 
took strong issue with the Board ma- 
jority vote. He said he preferred in- 
vestigating and prosecuting specific 
violations rather than opening a broad 
scale investigation. He reminded the 
Board that its approval of existing IATA 

upon the organization, and urged that 
IATA use its own authority and person- 
nel to police the problem. 

"I find it difficult to conclude that 
IATA cannot appropriately deal with 
the situation if pressed to do so and if 

than powder puff techniques and an- 
nual prayer meetings.” he declared. 

IATA took note of this problem 
nearly two years ago at its annual gen- 
eral meeting held in Sydney. Australia. 
At that time it proposed to handle the 
problem by increasing its staff of en- 
forcement officers and using police in- 
vestigation methods. 

Last year, at its annual meeting in 
Dublin. Ireland, the organization voted 
to hire a full time “enforcement czar” 
backed by 50 criminal investigators, to 
fight the spread of cut-rate ticket sell- 
ing (AW Sept. 17. p. 38). 


AVIATION WEEK & SPACE TECHNOLOGY, 


aril 22, 1963 


Tabso Seeks Turbojets to Boost Traffic 


By Edith Walford 

Sofia— Tabso Bulgarian Air Transport 
plans its first turbojet aircraft order soon 
to enable it to compete more effectively 
in Western Europe. 

Probable choice of the state-owned 
airline will be the Soviet-built Tupolev 
Tu-124 twin-jet medium-range trans- 
port with a passenger capacity of be- 
tween 40-60 passengers. Latest aircraft 
now in service with Tabso is the 89-pas- 
senger Ilyushin 11-18 turboprop aircraft, 
which entered service with the airline 
last vear. 

The new turbojet is scheduled to 
replace a portion of Tabso's aging fleet 
of Ilyushin I1-14s on several medium- 
range routes in Europe, including Sofia- 
Frankfurt/Main, Sofia-Copenhagen and 
Sofia-Warsaw. 

Internal Routes 

The Il-14s will then be assigned al- 
most exclusively to service on the air- 

Firm decision on type and number 
of jet transports to be purchased has 
not yet been reached, but the com- 
pany's Propaganda and Advertising 
Manager, Hja Sabcn, says that a first 
order for one or two will be placed soon 
if final government approval is forth- 
coming. 

By 1966, the carrier hopes to have 
six medium-range jet aircraft in service. 


Following the recently concluded ne- 
gotiations between the Bulgarian au- 
thorities and the French and British 
governments, Tabso will extend its 
West European network beginning 
June 1 to include once-a-week round- 
trip services to Paris and London. The 
carrier hopes to later gain landing rights 
at either Geneva or Zurich on flights to 
and from Paris. 

Charter Flights 

The 11-18 transports to be operated 
over these new routes also will be used 
during the peak summer travel season 
to meet an increasing demand for tour- 
ist charter flights between Sofia and 
Algiers that has arisen since Algeria 
gained its independence from France. 

Organized on similar lines to Aero- 
flot and CSA Czechoslovak Airlines, 
Tabso concentrates primarily on passen- 
ger and cargo transport using Russian 
equipment exclusively. 

Rapidly growing demand for crop- 
dusting and pest control on Bulgaria's 
collective and state-owned farms, or- 
chards and woodlands plus an expand- 
ing air ambulance service will require 
the airline to increase substantially its 
resent fleet of 50 Antonov An-2 utility 
iplanes and five Mi- 4 helicopters 
within the next three years, according 
to Hja Sabcn. 

Estimated requirement at that time 
for this type of aircraft is approximately 


150, most of them An-2s. Tabso, how- 
ever, also hopes to acquire an unspeci- 
fied number of Russian Mil Mi-2 twin- 
turbine, eight-passenger helicopters. 
Despite their higher operational costs, 
adaptability of rotary-wing craft to a 
wide range of duties, particularly in the 
often inaccessible mountainous regions 
of Bulgaria, is inducing the airline to 
employ them on a steadily increasing 

Additional sendees to be introduced 
with its planned enlarged fleet of multi- 
purpose light aircraft will include year- 
round sightseeing flights and. during 
the winter season, airlift of skiers to re- 

An airline spokesman says that thus 
far there is no demand for air taxi or 
shuttle sendees in Bulgaria, but that the 
requirement is growing for transport of 
special freight such as fruit and vege- 
tables to major cities and towns from 
the agricultural areas of the country. 
Soviet Assistance 

Established in June, 1947. with 
Soviet-supplied technical and financial 
assistance, Tabso Bulgarian Air Trans- 
port is the country's first and only 
scheduled carrier. It began operations 
with a total staff of between 100 and 
150 employes, including flight person- 
nel, using three 14-passenger Junkers 
Ju-52 three-engine aircraft. First route 
to be opened was a oncc-a-dav round- 
trip sendee between Sofia and Burgas 
on the Black Sea coast region of Bul- 
garia. 

Despite its initial struggle to estab- 
lish itself with limited means and facili- 
ties, Tabso has made slow but steady 
progress since that time. Its manage- 
ment stresses with that it has main- 
tained an accident-free record since the 
airline began sendee. As compared 
with a total of 205,900 passengers and 
about 685 tons of freight and mail car- 
ried on its combined internal and inter- 
national network in 1960. figures for 
last vear were 304.450 and 1,867. respec- 
tively. 

Employes now total 1,500, including 
"0 pilots. 

In addition to the 30 An-2 biplanes 
and five Mi-4 helicopters, Tabso's fleet 
consists of nine 23-passenger Li-2s, 
seven 30-42 passenger 11-1 4s and three 
Il-lSs. 

First of the turboprop aircraft 
went into sendee with Tabso last May, 
the third in December. A fourth also 
mav be ordered. 

Regular international 11-18 round- 
trip flights operated by the Bulgarian 
carrier include: 

• Sofia-Moscow twice a week in sum- 
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Tabso's Growth Pattern- 1960-1962 

I960 1961 1962 

lomcstic passengers carried 182.700 185.900 267.550 

atemationa! passengers carried 23.200 28.800 36.900 

lomcstic freight and mail/tons carried 528 523 658 

ntcrnational freight and mail/tons carried 157 256 1.209 

otal ton/nii. flown 6.275 6.853 10,230 


• Sofia-Frankfurt and Sofia- Vienna, 

each on a twice-a-week basis. In addi- 
tion, two round-trip flights arc operated 
during the peak summer season between 
these two cities and Varna to satisfy 
the demand for travel to the popular 
Golden Sands area on Bulgaria's Black 
Sea coast. 

• Both Helsinki and Copenhagen are 
served out of Sofia on a once-a-week 
year-round basis, using 11-1 8s. During 
the winter schedule, however, the Il-lSs 
are replaced by the smaller 11-14 on the 
Copenhagen route. 

11-1 S charter flights from Sofia, par- 
ticularly during the summer travel sea- 
son, include round trips to Helsinki, 
Khartoum. Lisbon, Rome and Algiers. 
If another 11-18 is added to Tabso's 
fleet, the carrier hopes to introduce 
regular once-a-week year-round service 
between Sofia and Algiers as well as 
taking on additional summer charter 
flights to Paris and London. 

11-14 operations include: 

• Sofia-East Berlin via Budapest and 
Prague twice a week in summer, once 
a week in winter. 

• Sofia-Copenhagen via Budapest. 
Prague and East Berlin once a week. 

• Sofia-Vienna via Belgrade. Sofia-War- 
saw via Budapest, and Sofia-Frankfurt 
via Vienna are each sewed once a week 
plus occasional tourist charter flights to 
these centers. 

In addition, an 11-14 is stationed at 
both Varna and Burgas to operate direct 
Varna-East Berlin and Burgas-East Ber- 
lin round-trip flights on a once-a-day 
basis during the summer. 

Domestic Network 

11-1 4s also are employed on Tabso’s 
domestic network connecting Sofia and 
Haskowo and Sofia and Russc. each on 
a oncc-a-dav round-trip basis, and Sofia 
and Burgas twice daily. The airline al- 
so operates two round trips a day. one 
in each direction, over its internal 
Sofia-Orjahovica-Vama-Burgas-Stara Za- 
gora-Plovdiv-Sofia route segment. 

At peak periods, the Il-14s flv the 
Sofia-Plovdiv route nonstop, with Li-2 
flights calling at the intermediate stops. 
The Li-2s, however, are scheduled to 
be phased out and be replaced by II- 
14s on Tabso's entire domestic network 
after the arrival of the new jet trans- 

Tabso says that installations, includ- 
ing communications, and passenger and 
freight-handling facilities, at most of 
its domestic airports need to be modern- 
ized, particularly at Burgas, which is 
the connecting point for passengers on 
the carrier's heavily traveled East Bcr- 
lin-Vama route. 

The runway at Burgas is not long 
enough to accommodate the 11-18, but 
work on modernization of the entire 
airport, including a longer, concrete 
runway, was begun recently. It is sched- 


uled for completion in about a year, 
according to an airline official. 

Annual utilization rate of Tabso's Il- 
lSs is expected to average about 1,300 
hr. or 3.5 hr. dailv. The 11-14 fleet flies 
between 1.200 to 1,300 lit., the Li-2s 
between 1,400 and 1.500 hr. and the 
An-2s between 650 and 800 hr. per 
year. By May 1, when Tabso's Mi-4 
helicopters complete their first full year 
of service, their utilization rate is ex- 
pected to work out at about 300 hr. 
annually. 

While major overhauls of the 11-18 
airframes and powerplants are carried 
out in Moscow, the airline’s technicians 
handle all other servicing and mainte- 
nance in its workshops at Sofia airport. 
Their schedule: 

• 11-18 airframes— Serviced on a pro- 
gressive maintenance check basis, with 
first check stipulated after 25 flight 
hours, requiring 90 manhours. Second 
check, requiring 2S4 manhours, is made 
after 100 flight hours: the third after 

1.000 flight hours, requiring 4S0 man- 
hours. Major overhaul of the 11-18 air- 
frames is made in Moscow after about 

3.000 hr. 

• 11-14 airframes— Serviced on first check- 
after 25 flight hours, requiring about 12 
manhours. Second is made after 1 50 
flight hours, requiring 1 >0 manhours: 
the third after 800 (light hours, requir- 
ing 420 manhours: the fourth after 

1.600 flight hours, requiring 700 man- 
hours. Major overhaul is made after 

4.000 flight hours, requiring 12,000 

• Li-2 airframes— First check is made 
after 100 flight hours, requiring 150 
manhours: second after 300 flight hours, 
requiring 200 manhours: the third after 
900 flight hours, requiring 420 man- 
hours. Major overhaul is made after 

1.600 flight hours, requiring approxi 
match- 9.000 manhours. 

• An-2 airframes— First check is made 
after 100 flight hours, requiring SO 
manhours; second after 300 flight hours, 
requiring 150 manhours. Major over- 
haul comes after 1 .200 flight hours, re- 
quiring 4.000 manhours. 

Powcrplant overhaul schedules are: 

• Ivchenko Al-20 turboprop power- 
plants for the Il-lSs will go through 
major overhaul in Moscow after every 
750 flight hours. Tabso says, however, 
that it has not yet compiled details for 
its share of the 11-18 engine mainte- 
nance program. 


• ASli-82 powerplants for the Il-14s re- 
ceive their first check after 1,000 flight 
hours, one engine requiring three days 
for overhaul. Additional checks, each 
requiring three davs, are made after 
even- S00 flight hours up to a max- 
imum of 4.000 hr., when it is ex- 
changed for a new or reconditioned 
powcrplant, Tabso says it hopes eventu- 
ally to double the ASh-82's present life- 
span. pushing the total to about 8.000 
flight hours. 

• ASh-62-IR powerplants for the Li-2s 
and An-2s receive their first check after 

1.000 flight hours, with the work re- 
quiring two days to complete, and then 
after every additional S00 flight hours, 
each period requiring two days, up to 
their maximum life of 6.000 flight 
hours. 

Carrier maintains its own pilot train- 
ing center at Sofia Airport. Students are 
drawn exclusively from sport flving clubs 
and not partly from the air force as is 
the practice with other East European 

Tabso’s basic requirement for ac- 
ceptance is that the applicants must 
have completed a minimum of 500 
flight hours prior to joining the airline. 
Special Training 

Tabso's 11-18 crews received a 
month's special training from Russian 
instructors in Sofia before these trans- 
ports were placed into regular service 
with the Bulgarian carrier. 

Of Tabso's 70 pilots, 12 have each 
flown more than 1,242,000 route miles 
and 40 of the others each well over 

621.000 mi. during their sen-ice with 
the airline. One flight captain is a 
woman in her early thirties— Marie 
Atanasova. She has' logged approxi- 
mately 1,117,800 route miles during the 
10 vears she has sen-ed on Tabso’s 
U-14s. 

There also are three women copilots, 
each of whom have logged approxi- 
mately half that figure. 

At present, only KLM Royal Dutch 
Airlines and AUA Austrian Airlines 
sene Sofia Airport from the West on a 
regular basis, although all the sched- 
uled Eastern bloc carriers stop here. 
The airport has a single 9,840-ft.-long 
concrete runway. Existing installations 
are limited, but appear to be adequate 
to cope with the volume of traffic likely 
to be handled here for a number of 
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Every Astrojet Captain has a past. 


Captain Jim Boyd started when the 
flying business was young and wild. 

He was flying a Pitcairn in his 20’s 
(when pilots sent bricks to each other 
to get extra pay for carrying mail). 

And he can tell you about the Stear- 
man that was so loud he used to wake 
up farmers with it when their barns 


And the Condor that was so slow 
you could make a mistake and it 
would wait for you to correct it. 

He taught the Army to fly the DC-3 
(alias the C-47), and he went on to 
fly DC-6's and 7’s and Electras, too. 

It took Jim Boyd 7 million miles to 


get to the Astrojet. (Which is as far as 
you can go.) 

And every other Astrojet Captain 
we have came up pretty much the 

So if experience is what you're look- 
ing for, we guarantee it with every 
American Airlines flight. 





American Flyers Plans Piston Phaseout 


By Erwin J. Bulban 

Ft. Worth— American Flyers Airline 
Corp„ a major charter carrier here, has 
added two new Lockheed Electra 2 tur- 
boprop transports to its current fleet 
of four 049 Constellations and four 
DC-3s. 

This is an initial step toward phase- 
out of American Flyers’ piston-engine 
fleet and transition to turbine-powered 
aircraft. Reed Pigman, the carrier’s 
founder and president, said the piston- 
engine transport is "dead as a dodo” for 
charter operations, as well as scheduled 
airline service. 

American Flyers plans to phase out 
its Constellations in about two years and 
replace them with long-range turbojet 

Primarily a domestic U. S. operator 
of military charter Civil Air Movement 
(CAM) flights— about 75-80% of its 
business is in this work— and private 
charters, the airline looks to acquiring 
jet transports with which to handle 
what it considers lucrative overseas 
military and private charter markets. 

Evaluation of available equipment 
has been going on for some time. Ini- 
tially Pigman considered the Convair 
990, but he says he has eliminated this 
airplane because it is too limited in 
capacity and range for American Flyers' 
type of operations. Heading the list 
currently is the Douglas DC-8F, pri- 
marily because of what he terms the 
versatility offered by its convertible 


interior configuration, which provides 
a large variety of quick-change seating 
arrangements and the possibility of 
ready conversion to either partial pas- 
senger-cargo or full cargo loads. 

Indications are that the piston-engine 
equipment phase-out will apply only 
to the Constellations— at least for some 
time to come-bccausc American Flyers’ 
DC-3s were amortized some time ago 
and are relatively economical for the 
carrier to operate. High cost of smaller 
turbine-powered airplanes and the fact 
that the DC-3 is about the right size 
for AFA’s business in this category 
weigh heavily against replacement of 
these airplanes. 

Initial experience with the Electra 2 
has exceeded the carrier's expectations. 
First airplane was delivered to Ameri- 
can Fivers in January and the second 
in March. These are two of a batch of 
five canceled by Capital Airlines when 
that carrier ran into financial difficul- 
ties and subsequently merged with 
United Air Lines. 

American Flyers had its airplanes 
configured to be completely self-suffi- 
cient of ground handling facilities, in- 
cluding installation of AiResearch tur- 
bine-powered units in the tail to provide 
pneumatic power for engine starts, with 
60-kva. alternators added to provide 
electrical power to also permit ground 
checkout of instruments and radio. 

American Flyers also currently is de- 
veloping a “plug-in" navigator's station 
for use in its newly acquired Electras, 


to meet overseas mission requirements. 

A folding navigator’s table is being 
installed on the bulkhead opposite the 
left-hand first pair of passenger seats. 
Nav igator will sit in an aisle seat, with 
a curtain separating him from the pas- 
sengers. and will utilize a packaged 
console measuring approximately 2 ft. 
wide, 1 ft. high and 1 ft. deep. Package 
will contain radio control boxes, altim- 
eter, airspeed and Loran indicators and 
will be plugged into quick-disconnccts 
against the bulkhead. 

American Flyers overseas operations 
will focus on the Pacific, primarily be- 
cause it already has an established sales 
division office at Lockheed Air Ter- 
minal. Los Angeles, that maintains 
direct liaison with West Coast cus- 
tomers. This area also seems to pro- 
vide the best market for optimum 
utilization of charter airplanes with a 
minimum of dead-heading. 

Initially American Flyers will offer 
flights from San Francisco to Honolulu. 
Preliminary studies indicate that the 
Electras could cover this distance carry- 
ing SO passengers with a 66-lb. baggage 
allowance and still have adequate fuel 
reserves. Exact data will have to await 
actual proving flights. 

Operations over the Pacific won’t be 
started at least until this fall, since the 
airline wants first to develop sufficient 
operating experience with its new air- 
planes on domestic flights. It also is in- 
terested in developing the Electra’s sales 
impact in its current market area dur- 
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. . . you’ve got Sikorsky’s new S-61R 


Take a world-record performer* 


. . . add rear 


and increased capacity 


From its wide rear ramp to its big new cabin, Sikorsky's 
S-61R (military CH-3C) is designed to complete military 
missions with speed and efficiency. 

The twin-turbine S-61R can fly 25 troops or 5,000 
pounds of cargo 238 miles at 150 mph— or 2,400 pounds 
810 miles. Operating costs will be the lowest in 
the medium transport class. 

The rear cargo ramp and hydraulically operated winch 
permit swift handling of supplies and equipment. Ex- 


ternal sling loading is also possible. The new fuselage 
design reduces drag and assures stability on water in 
winds to 46 mph. 

A modification of the proven SH-3A ASW weapons sys- 
tem, the S-61 R offers Sikorsky-designed automatic flight 
control, APU, 10-second blade inspection, blade folding, 
and consistently high mission availability. Deliveries to 
the Air Force will begin this year. 

’Sikorsky’s SH-3A currently holds 5 world speed records. 


Sikorsky Aircraft » 


U 

fi 



ing the normally heavy summer and fall 
charter season before taking on new 
operations. 

Since working the Electras domestic- 
ally is of first priority, indications are 
that it will be fall before it gets Fed- 
eral Aviation Agency approval on the 
plug-in navigator's station modification. 
Build-up of transpacific operations and 
route development would follow growth 
of the market and customer interest. 

Electra, which normally seats 92 pas- 
sengers, meets Military Air Transport 
Service seat spacing requirements for 
CAM operations. Seats are first-class 
configuration and have annrests 18-in. 
apart. Seat cushions on chairs facing 
bulkheads have been shortened to pro- 
vide MATS-required 26-in. clearance be- 
tween edge of seat cushion and bulk- 
heads. 

Electra reliability was shown during 
American Flyers’ proving flight for the 
Federal Aviation Agency, which covered 
10,000 mi. and 26.5 flight hours with- 
out a single mechanical incident. This 
would have been difficult to match with 
a piston-powered transport, according 

The Electra's on-time performance 
record with the airlines and its high 
acceptance by the public, were key fac- 
tors in his choice of the equipment. 
Pigman said. American Airlines, for ex- 
ample. last year carried better than 2 
million passengers on its Electras. This 
accounted for approximately 25% of 
the total carried by the airline, although 
the Electras make up only 15% of its 
fleet and are not used on its most popu- 
lous routes. In the last six months of 
1962, American Electras had a load fac- 
tor of 62.3% and their on-time mark- 
leaving the gate on schedule or within 
15 min. of scheduled time— was 83.6%. 
On-time perfnnnancc during 1962 was 
the best in the carrier’s fleet. 

Currently, Pigman sees the addition 
of the two Electras as providing his 
sales effort with a valuable tool. Low- 
cost. four-engine Constellation transpor- 
tation will be offered to charter groups 
which prefer economy over speed and 
the Electras will be offered to groups 
which prefer more modern, faster equip- 
ment and do not consider price a major 
factor. American Flyers, rate tariff for 
the Constellation is $2.45 per mile, plus 
80 cents per mile ferry charge from the 
airplanes current location. A waiting 
charge of S50 per 12 hr. or fraction 
thereof is added if the group wants to 
retain the airplane in the course of stops 
during their trip. The Electra is billed 
at $3.25 per airplane mile, plus a ferrv- 
ing charge of S2.00 per mile and S200 
waiting time. American Flyers has ap- 
plied for a S3.00 per airplane mile rate 

Civil Aeronautics Board approval on 
this tariff. 


Because the airlines’ major customer 
is MATS, the Electra’s higher plane- 
mile rate is an important factor in bid- 
ding for CAM movements. Air Force 
has been anxious for charter operators 
to obtain turbine-powered equipment 
for the civil air movements of military 
personnel, but is reluctant about paying 
the higher tariff turbine operators ask. 
Indications arc therefore, that the air- 
line probably will succeed on future 
military contract charters by having its 
airplanes placed so that the ferrying 
charges involved will be low enough to 
offset the higher fare costs. 

CAM operations arc highly complex 
from a scheduling standpoint. Each of 
the approved contract operators bid 
through their associations on jobs 
posted almost daily by the Military 
Transportation Sendee Agency. The as- 
sociatiohs have to know the where- 
abouts of all of the available aircraft, 
because ferry time plays such an import- 
ant role in pricing and getting the con- 

As a measure of how much these air- 
planes move about in the course of a 
year, American Flyers Airline last year 
handled 400 military charters, carrying 
some 25.000 passengers, and 105 civ- 
ilian group charters with the Constella- 
tions. Between 135-140 DC-3 civilian 
charter flights were flown. This totaled 
28.41 3,424 passenger miles on CAM 
operations and 4,959,517 passenger- 
miles on civilian charters. 

American Fivers operations personnel 
figure the carrier has averaged some 80 
charter flights per year per aircraft, up 
to advent of the Electras. The area 
covered includes the continental United 


States. Canada, Mexico and Puerto 
Rico. Passengers ranged from Army 
recruits being transported to training 
camps to school athletic teams and 
their fans. 

Tlie airline currently has two air- 
planes shuttling personnel and equip- 
ment between Hollywood and Glen 
Canyon. Ariz.. where George Stevens 
Productions is filming “The Greatest 
Story Ever Told." Service started last 
September and will run another vear. 
DC-3s generally arc used, with an (icca- 
sional Constellation flight for big loads. 

Some charters involve large numbers 
—such as the three Constellations loads 
of Shrincrs flown from Toledo to Miami 
and return and four plane loads of 
Chamber of Commerce personnel flown 
from Atlanta to a Las Vegas convention 
and return. 

Military CAM business is heaviest 
from about April through the rest of the 
vear. while private charters arc heaviest 

periods and conventions arc at their 
peak. In addition. American Flyers as 
a supplemental carrier, has ticketed pas- 
senger privileges. Number of ticketed 
passengers allowed is based on a per- 
centage of the previous years business. 
Airline, authorized to handle SI 04.000 
of flights, involving ticketed passengers 
this year, still has between $70,000- 
$80,000 of this business to go. Indica- 
tions are that the carrier nun not handle 
its full permitted traffic, since it is not 
pushing this area too hard With CAB 
granting supplemental ticketing privi- 
leges through June. 1964. the carrier al- 
ready has started putting greatest sales 
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In aircraft parts, as in 



^derations encountered by its 

AEROSPACE GERIATRICS 

. . AND WHAT DOUGLAS IS DOING ABOUT IT and will be ^importa 
to maintenance procedures that keep aircraft yot 
Research like the foregoing has helped build the D 
reputation for producing the world’s most reliable ai 


Douglas 



The “Service Meter” is the result of one of the more than 
500 research programs under way at Douglas. Some 
late to present programs like SATURN S-IVB, 

ZEUS, DELTA, DC-8F and SKYHAWK. 

Others are oriented on great DOUG 

aerospace developments of the future. 



Airline Traffic— February, 1963 
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ROLLS-ROYCE 

WORLD-WIDE SERVICE 

Over 250 Rolls-Royce service engineers are stationed with airlines, air-forces and aircraft constructors 
throughout the world to give on-the-spot advice to customers. And 31 companies and airlines- are 
engaged in the overhaul of Rolls-Royce turbine engines in 21 countries. In addition Rolls-Royce aero 
engine schools provide courses for the executives, pilots and engineering staffs of all customers. 
■ Rolls-Royce has more civil turbine engines in service throughout the world than any other aero-engine 
manufacturer. ■ Over 110 airlines and 120 other operators in 60 countries have ordered these engines, 
while so far more than 70 customers have placed 140 re-orders covering more than 400 aircraft. ■ No 
other manufacturer can equal this outstanding achievement: no other can equal the world-wide service 
built up to support the operation of Rolls-Royce turbine engines. 

ROLLS-ROYCE TURBINE ENGINES 

ROLLS-ROYCE OF CANADA LIMITED, 6265 COTE DE HESSE ROAD, MONTREAL, P. Q. 

AERO ENGINES • MOTOR CARS • DIESEL AND GASOLINE ENGINES • INDUSTRIAL GAS TURBINES • ROCKET MOTORS • NUCLEAR PROPULSION 

50 




SHORTLINES 


AIRLINE OBSERVER 

► Watch for the Civil Aeronautics Board to tighten requirements for 
approval of promotional fare experiments. Current Board investigation of 
such fares is being hampered by lack of detailed infonnation from airlines. 
CAB may require assurance that airlines will furnish more adequate details 
on results of fare experiments before approving their use. 


► Bonanza Air Lines reached a system 
average load factor of 61.4% last month 
to attain a first-quarter average of 
58.9%, compared with 55.8% for the 
same quarter of last year. First quarter 
available scat miles increased 27%. 


► CAB also has adopted a new policy designed to eliminate advertising of 
new promotional fares before they arc approved. This would avert the heavy 
losses sustained by airlines and the confusion over advance reservations when 
such plans are rejected. CAB said it will attempt to give a ruling within 
1 5 days of the fare's effective date, provided the carriers file their applications 
at least 45 days before that date. 

► Realization of United Arab Airlines’ ambition to become a chosen instru- 
ment for civil aviation in the Arab world may be one of the first prestige 
moves made bv the new United Arab Republic, composed of F.gypt. Syria 
and Iraq. UAA has the only long-range routes among the three countries, 
in addition to a fleet of seven de Havilland Comets, traffic rights into New 
York and one of the Middle East's finest airports and maintenance bases 
under construction at Cairo, informed observers point out. 

► Braniff International Airways is sponsoring a three-week tour of U. S. travel 
experts through South America to promote travel in this country. The visi- 
tors will contact about 1,000 travel leaders in 10 South American cities and 
urge them to promote visits to the U. S. as part of the itinerary for trips to 
Europe or the Orient. 

► Federal Aviation Agency is studying the possibility of reducing routine 
maintenance schedules on VOR (very high frequency omnidirectional radio) 
navigation aids to lower operational costs and improve reliability. Initial 
studies have indicated this may work, and FAA will begin a 1 2-month pilot 
study May 1 on 147 enroute VORs located in low traffic density areas. 
Preventive maintenance will be reduced on 115 units and eliminated on 52. 
Operation of these test VORs will later be compared against 600 other units 
that will remain under the present maintenance schedule. 

► Delta Air Lines will add Jamaica, the Dominican Republic and Haiti to its 
present California-Pucrto Rico service on Nov. 1. Granting of a five-year 
operating authority by the Jamaica Air Transport Licensing Authority' culmi- 
nated 14 years of effort to secure these points. 

► Ethiopian Airlines' operating revenue increased 21% last year, compared 
with 1961. Under management by Trans World Airlines, the African 
carrier earned operating revenues of $11.1 million last year and S9.2 million 
the previous year. Passenger revenue increased 16% and air mail 114%. 

► British Overseas Airways Corp. flight engineers and navigators will retire 
at age 55 under terms of an agreement awaiting gos - ernment approval. 
Improved pension plan will also provide a retirement pension equivalent to 
half pay after 28 years' service. Members presently unable to reach the 
28-year pension level will be permitted to fly until the present maximum 
retirement age of 60. 

► Air France will provide a weekly schedule of 56 eastbound jet flights 
between Paris and the U. S. this summer, including 28 nonstop flights from 
New York. Five flights will originate in Chicago, two nonstop and three 
stopping at Monti 1. The airline will also add a weekly nonstop jet flight 
from Los Angeles to Paris. Flving time for the 5,642-mi. trip will be 10 
hr. 55 min. 


► Aeroflot Tu-114 turboprop transport has made its first nonstop Moscow-to- 
Dclhi run after an unexplained three-week delay. On Mar. 25, the Soviet air- 
craft covered the route in about 6 hr., according to Soviet reports. Current 
Aeroflot schedule calls for one round trip a week on the route. The Tu-114 
has replaced the 11-18, which required about 12 hr. and a stop at Tashkent 
on the Moscow-Dellii route. 


► Braniff International Airways is ex- 
tending its round-trip group discount 
fares to Mexico City through the prime 
summer travel months this year. The 
fares, now in effect from April through 
November, provide a 25% discount to 
groups of 25 or more persons, with de- 
partures from Dallas or Chicago. 

► Continental Air Lines' March traffic 
increased 20% over that of the same 
month last year. During March and 
April of this year, the airline has been 
operating 6.2 million daily seat miles 
for an increase of 16% over the same 
1962 period. 

► Eastern Air Lines plans to offer its 
first daily jet service between Washing- 
ton, D. C., and Mexico City on Apr. 2S. 
Direct service will be provided by an 
afternoon Douglas DC-8 flight from the 
new Dulles International Airport. 

► Flying Tiger Line has moved its air 
cargo operations from Lockheed Air 
Terminal, Burbank, to the Los Angeles 
International Airport. The company's 
general offices and major maintenance 
facilities will remain at Burbank. 

► North Central Airlines recorded a 
21% gain in air freight this February, 
compared with the same month of last 
year. Total freight ton miles were up 
45.7% for the month. 

► Northwest Orient Airlines will offer 
special reduced fares for groups of 10 
or more persons on flights to Anchorage. 
Alaska, effective Apr. 28. New fare will 
cut S42 from the present round-trip 
group fare between Scattle-Tacoma and 
Anchorage. Special fare will later be ex- 
tended beyond Anchorage to a group 
of Alaskan sport fishing camps, in con- 
junction with Northern Consolidated 
Airlines. 

► Pan American World Airways will in- 
augurate direct jet service to Morocco 
Apr. 28 with a oncc-a-week schedule. 
Flights will proceed from New York to 
Lisbon, then to Rabat, capital of Mo- 
rocco. Flights will continue from Rabat 
to Monrovia and Accra. 

► Trans-Texas Airways is paying its fifth 
consecutive dividend to stockholders. 
Directors voted a 25-cent per share divi- 
dend payable on or before Mav 1 . 
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Here is the portable recorder you’ve been waiting 
for: the new Ampex FR-1300. It offers all the 
performance, all the reliability of much larger 
rack-mounted instrumentation recorders. Yet it 
fits into a portable case only 24 inches tall. In 
fact, it’s so compact and lightweight that you’ll 
find yourself treating it like any standard piece of 
laboratory or test equipment; moving it from job 
to job or lab to lab. And just look at all you get: 
14 tracks, Direct recording to 300 KC with 
phase equalization, FM recording to 20 KC, six 



electrically selected speeds from 1% to 60 ips, 
and all solid-state modular electronics through- 
out, all packaged in one portable case. The 
FR-1300 also features a built-in capstan servo 
system to guarantee accurate tape speeds, with- 
out the need for an accessory motor drive 
amplifier. For more details write the only com- 
pany providing recorders, tape and memory de- 
vices for every application: Ampex Co rporation, 
934 Charter Street, Redwood City, I \,, PP y | 
California. Worldwide sales, service. 



AVIONICS 



Aerospace, Military Laser Uses Explored 


By Barry Miller 

Laser research for a wide variety of potential aerospace and military 
roles will be explored during the next year as the emphasis of govern- 
ment-supported research and development in this field begins to shift 
perceptibly toward specific applications. 

National Aeronautics and Space Administration and the various military 


agencies will be conducting feasibility 
investigate laser uses in key aerospace 

In addition, an expanded range of 
applications and a more intensive ef- 
fort on applications now under inves- 
tigation are planned in new theoretical 
and applied research programs being 
awarded by government agencies to 
laboratories throughout the country. 

Because of the laser’s enormous mili- 
tary potential. Defense Dept, is oversee- 
ing virtually all government-funded laser 
activity and is cognizant of much that is 
happening in private industry. 

Measure of DOD’s interest in this 
field is that research progress on certain 
contracts originating with a particular 
service may be reported first directly 
to the office of the director of defense 
research and engineering (DDR&E). 

Research and development in few 
new or important fields of avionics arc 
watched as closely as is laser activity. 
All unsolicited industry proposals seek- 
ing service funding for laser work, as 
well as those solicited proposals not 


demonstrations in the near future to 
and military roles. 

Otherwise controlled by DOD, are 
reviewed by a special laser advisory 
committee (AW Jan. 15, 1962, p. 92), 
which advises DDR&E on laser matters. 
The committee coordinates laser activ- 
ity through the offices of Dr. William 
Culver and two other scientists at the 
Institute for Defense Analyses. 

Government funding for optical 
maser R&D including in-house work 
for FY'63 is expected to breakdown: 

• Air Force— S6.9 million. 

• Army— S6.5 million. 

• Navy— S2.0 million. 


Key part of this extensive laser survey 
by Barry Miller of Aviation Week & 
Space Technology’s Avionics department 

grains for FY’63. Table is on p. 3S-59 


• Advanced Research Projects Agency— 
S3.6 million. 

• NASA— Less than SI million. 

Air Force funding, handled by its 
Systems Command, may use about S3 
million over the ceiling for the year, 
raising its fiscal support for lasers to 
S12 million. 

There are strong indications that 
government funding of lasers will in- 
crease again during the next fiscal year. 
What has become a virtual seasonal 
deluge of laser proposal requests from 
military agencies, extending from 
December through early spring, is much 
heavier this year than last. Much of 
this will be covered under Fiscal 1963 
funds, but a large portion is probably- 
intended for next year. In addition, 
many programs advancing beyond 
early research into and beyond feasibil- 
ity will be re-funded, perhaps at higher 
levels as hardware prototypes appear. 
One or two applications, such as a 
battlefield range finder, which seem 
practicable at the present, could move 
into production, if not for U. S. then for 
NATO army use. 

Among the specific possible end laser 
applications, some more immediate 
than others, now under contract or 
planned for funding this year, arc: 

• Ranging from earth off both coopera- 
tive and non-cooperative space targets, 
such as earth satellites. 
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• Tracking and attitude determination 
of missile launch vehicles during 
powered phases of flight. 

• Re-entry communications. 

• Spacebome altimetry. 

• Doppler optical navigation. 

• Air, space, ground-based surveillance. 

• Air and spacebome fire control. 

• Battlefield range finders, battlefield 
illuminators. 

• Optical data processing. 

• Underseas surveillance. 

• Radiation weapons. 

• Welding. 

• Secure communications. 

• Displays, data printers and recording. 
A number of specific programs in- 
tended to investigate, test or imple- 
ment the preceding applications are: 

• S-66 Polar Ionosphere Satellite Track- 
ing— NASA's polar ionosphere satellite, 
S-66, to be launched this month from 
the Pacific Missile Range is to be used 
cooperatively in an experiment for 
determining range-only measurements 
with a pulsed ruby laser system sup- 
plied by General Electric's Space Tcch- 
nologv Center under 5100,000 contract 
from NASA (AW Nov. 19, p. 37). The 
satellite will be equipped with a panel 
of 360 optical comer cube reflectors, 
akin to comer reflectors employed in 
cooperative radars for reflecting incident 
radar energy'. Cubes are 1 in. across. 

As the satellite passes within range 
(1.300 km.), a laser transmitter at 
Wallops Island will beam its red light 
off the satellite and the return will 
trigger a photoelectric detector. Tim- 
ing circuits are expected to indicate 
satellite range to an accuracy of 30 ft. 

Recently, flyby tests of the system 
were conducted (AW Apr. 1. p. 23) at 
Wallops to check out the system 
against an aircraft carrying a corner 
cube reflector panel between the wheels 
of its landing gear. To simulate actual 
flight conditions, the laser beam out- 
put was attenuated and the airborne 
reflector panel size was reduced to only 
4 or 5 cubes. The system reportedly- 
ranged off the aircraft at a 20,000 yd. 
range, from which a 75:1 extrapolation 
in range suggests the basis for successful 
ranging against the actual satellite. 

• Cloudcroft Satellite Surveillance Sys- 
tem— Somewhat more complicated rang- 
ing experiments using Air Force polar- 
orbiting Discoverer satellites as targets 
will be conducted by the Air Force 
using a combination optical maser rang- 
ing and optical telescope tracking svs- 
tem (AW Jan. 15, 1962, p. 92) being 
developed jointly bv Technical Re- 
search Group. Syosset, N. Y., and Amer- 
ican Astrophysics, Monrovia. Calif., 
under USAF Aeronautical Systems Div. 
contracts totaling 51.5 million. 

To be located on a mountain peak 
at Cloudcroft in southern New Mexico, 
a few miles from the spot where the 
first atom bomb was exploded, the 
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Switch-engine for Gemini: 
another job for Agena 




In mid-1965, two astronauts— shown above in their Gemini capsule — will inch 
forward to dock with an Agena satellite. Project Gemini, sponsored by the National 
Aeronautics and Space Administration, promises a giant forward stride for the 
Man-in-Space program by using existing boosters to put separate components on 
orbit, there to be linked for the mission. The Lockheed-built Air Force Agena — 
now used in a wide variety of USAF and NASA programs — was chosen for Project 
Gemini because of the reliability and accuracy it has repeatedly demonstrated. 

The production-line Agena, so readily adaptable to a wide range of payloads, 
is giving maximum results for every space dollar. 

Lockheed Missiles & Space Company. Sunnyvale. California • A Group Division of Lockheed Aircraft Corporation 


Government Funded Optical Maser 



And Related Programs in Fiscal 63 



RAYTHEON . 


Superpowered Raytheon laser 
pierces steel girder with light beam 


A remarkable new source of energy — the laser light ampli- 
fication system— has been intensified by Raytheon to 
project a beam of concentrated light so powerful that it 
actually can burn a hole through ]/$" structural steel in 
one-thousandth of a second. 

This new superpowered light amplifier delivers a wallop 
seven rimes stronger than the coherent light beam used by 
the Raythcon-MIT scientific team last year to bounce 


a shaft of light from 

at Raytheon's Last 
promises new uses 
space vehicle guidan 

areas. Raytheon Co 
ton, Massachusetts. 


n earth to the moon and back again, 
iidy of laser light and its latent energy 
;er Advanced Development Center 



Gamma Ray Maser 

Study to investigate the feasibility of 
generating coherent energy in the gamma 
ray region with a gamma ray maser 
based on the Mossbauer effect will be 
initiated this year by Air Force's Aero- 
nautical Systems Div. 

The Mossbauer effect involves^ sclec- 

this region would have substantially 
higher information-handling ability than 
the laser and could concentrate greater 
energy than can the laser. 

USAF's study is to explore problems 

lengths. Should the investigation reveal 
feasibility of the device, the contractor 

stimulated and coherent amplification of 


Cloudcroft ranging system is believed 
to be required to cover an area of 500 
ft. square at a range of 100 mi., to a 
resolution of 10 ft. square. 

a tiny fraction of transmitted energy 
returned to it by non-cooperative 
targets of the type Air Force would be 
interested in. Reportedly, the receiver 
will be required to pick up and dis- 
tinguish a target from only a billionth 
the energy available to the receiver of 
the S-66 system. The Cloudcroft sys- 
tem is expected to provide an excellent 
testbed for investigation of future Air 
Force space applications of lasers be- 
cause it will operate from a telescope 
site newly erected over the desert at 
Cloudcroft. roughly 5,000 ft. 3bove sea 
level, where attenuating fog. rain and 
cloud cover are at a minimum. 
System Components 
Physically, the system will consist of 
a laser transmitter. 48-in. tracking tele- 
scope and receiver, a pair of 15-in. 
auxiliary' visual acquisition tracking tele- 
scopes mounted with the larger tele- 
scope on a precision mount. Last year, 
Westinghousc developed an optical 
radar matrix receiver for use with the 
system. The laser's extremely narrow 
beam width offers high resolution and 
precise tracking. 

• Missile Attitude Determination- 
Active determination of missile atti- 
tude during powered phases by observ- 
ing changes in the direction of polariza- 
tion of the light beam transmitted by 
a laser on the ground and reflected 
from special optics on the boost vehicle 
will be investigated by Radio Corp. of 
America in a new contract from 
USAF's Electronic Systems Div. 

• Integrated Optical Tracking— Inte- 
grating active (laser radar) and passive 


(infrared or ultraviolet detection) op- 
tical techniques into a single system 
capable of passively detecting and ac- 
quiring a target and then tracking it 
with laser radar will be the subject of 
a two-year effort ASD is contemplating. 
Because of its extremely narrow beam 
width, target acquisition is a severe prob- 
lem for a laser tracking system, unless 
more conventional infrared/ ultraviolet 
detection schemes are built in. During 
its two-vear development period, this 
program will cost over SO. 5 million and 
is expected to result in a feasibility 
model to be flight tested in a medium 
performance aircraft and used for de- 
tecting and tracking ballistic missile 
launches. 

• Altimctric Sensors — Feasibility of 
using the laser as a lunar altimeter for 
determining altitude and closure rate 
is being investigated bv Radio Corp. 
of America’s Defense Electronics Prod- 
ucts Div. for ASD under a SI 00,000 
contract. 

• Spacebornc Doppler Optical Nav- 
igator-Program to demonstrate the 
feasibility of continuous-wave laser nav- 
igator capable of detennining ground 
speed with an accuracy of 1 meter/sec. 
from an altitude of 300 mi. is about to 
begin under USAF/ASD sponsorship. 
A laser Doppler radar may have advan- 
tages over microwave Doppler because 
of the smaller beam width of laser radia- 
tion which will provide more narrow 
band spectral returns. Both AM and 
FM modulation techniques are to be 
explored. The program may run about 
SI 00,000 during its first year, double 
that in second year with completion 
scheduled for early 1965. 

• Re-entry Communications— Use of a 
laser communications system aboard a 
re-entering space vehicle could offer a 
superior solution to the problem of 
radio blackout caused by ionized gases 
(plasmas) surrounding re-entering space 
vehicles. This will be investigated later 
this year under Air Force contract, 
probably coming from ASD and run- 
ning about 5150,000. Engineers at 
Douglas Aircraft have demonstrated 
that, as expected, the red light 
(6,943 A) of a ruby laser will penetrate 
re-entry plasmas (AW Feb. 25, p. 97). 

• Precision Infrared Tracking (PIRT) 
System— One of the largest single laser 
contracts ever awarded for a precision 
tracking laser system to determine ac- 
celeration, velocity and position of a 
boost vehicle throughout its powered 
phase by continuous wave techniques— 
was canceled recently, apparently the 
victim of a changeover in responsibil- 
ity for the contract within the Air 
Force. Rome Air Development Center 
(RADC) now has responsibility for 
this program, previously administered 
by Patrick Air Force Base. Perkin 
Elmer says it had established feasi- 
bility of the system before the SI .3- 
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ELECTRONIC ASSOCIATES, INC. Long Branch, New Jersey 



developing lasers in the blue-green re- 
gion of the visible spectrum, at which 
wavelengths salt water is less attenuat- 
ing than at other frequencies, is being 
pursued by the Navv in the hope of 
using the high possible powers con- 
centrated in the laser's narrow beam 
as new submarine detection and rang- 
ing systems. Radio Corp. of America 
in Burlington. Mass., is under BuShips 
contract of $148,077 to research, de- 
velop and test a blue-green laser and 
to explore its applications. The com- 
pany has a separate Navy contract to 
investigate transmission of laser beams 
in sea water. Recently, the Laser Sys- 
tems Center of Lear Siegler generated 
a green beam ($300 A), the second har- 
monic of a neodymium-doped glass 
laser output mixed in a non-linear ervs- 
tal. 

Beam width of the output was about 
a milliradian, output pulses less than 
100 nanoseconds. 

• Radioisotope-Powered Laser Radar- 
Possibility of directly pumping a laser 
with alpha, beta, gamma or neutron 


sources, thereby providing the effi- 
ciency. long-life and light weight 
needed for airborne and space high- 
repetition-ratc laser radars is to be 
studied under a forthcoming program, 
SI $0,000 or less, from ASD. A 11-year 
effort, the program will be aimed at 
evolving a self-contained radar package 
housing power supply, modulator, 
transmitter, pulse shaping and timing 
circuits. 

• Airborne/Spacc Surveillance— Several 
efforts in airbome/spacc surveillance 
for which the laser may ultimately be 
well qualified because of its potential 
high-angular resolution, low-power re- 
quirements and light weight arc being 
pursued by government contractors. 
General Precision Laboratories recently 
completed an analytical study of suit- 
able laser reconnaissance systems and 
in phase two of the program, for which 
industry proposals are being evaluated 
by ASD. operating laboratory equip- 
ment will be built. Electro-Optical 
Systems has been at work on optical 
surveillance components and tech- 
niques over the past year and a half 
under RADC contracts totaling nearly 
SI million. It is developing variable 
phase shifters, power dividers, attenua- 
tors and beam steering techniques. Its 
goal is a laser CW oscillator, pulsed 
amplifier and laser heterodyne all oper- 
ated on common, compatible spectral 

• High-Resolution Recording — Tech- 
nique for scanning and storing photo- 
graphic images, which might have wider 
scanning range than a cathode ray 
tube, will be investigated by North 
American's Space & Information Sys- 
tems Div. in a forthcoming govern- 
ment program. The laser beam will 
scan a raster on photographic material. 
Simplicity of optics will be one impor- 
tant possible virtue of the technique, 
according to the company. 

• Optical Computers — Possibility of 
achieving ultra-high processing rates by 
using semiconductor or optical fiber 
lasers is getting careful military and 
industry attention. American Optical, 
working under a SI $0,000 RADC con- 
tract, has demonstrated "nor” opera- 
tion in a laser; RCA is continuing its 
neuristor laser logic work (AW July 9. 
p. 42. Oct. 22. p. 71) under RADC 
contract. Air Force is evaluating indus- 
try proposals for a continuation of 
American Optical's work in developing 
glass fiber laser for digital data proc- 

• Battlefield Range Finders — Several 
aerospace companies have demon- 
strated pulsed ruby laser range finders 
which may be superior to ranging de- 
vices available for field army use. Radio 
Corp. of America is building nine port- 
able range finders capable of pinpoint- 
ing tank, helicopters, light aircraft, 
personnel carriers and other targets 


(AW July 9, p. 43). Hughes has devel- 
oped a 44-lb. laser range finder (AW 
Mar. IS. p. S3) that can range to an 
accuracy of $ yd. at 7 mi. distance and 
beyond $.000 yd. in inclement weather. 
A number of American companies arc 
trying to sell, here and abroad, laser 
range finders— which constitute one of 
the most immediate practical laser ap- 
plications as they do not require more 
complicated radar-processing techniques 
and components. 

• Displays-Usc of lasers as tools in de- 
veloping input/output devices, such as 
large scale displays, communication 
and data printers, is being investigated 
by International Business Machines 
under an eight-month, $32,688 Army- 
Signal Corps effort. 

• Welding— Laser welding system, ca- 
pable of joining materials such as Rene 
41, T'/.M alloy and D31 collumbium 
of thicknesses of at least 2$ mils In- 
direct butt welding and up to 12$ mils 
by using a V groove, is being built by- 
Technical Research Group under $224,- 
914 ASD contract. When it is com- 
pleted this June, Grumman Aircraft 
Engineering Corp. will test the metal- 
lurgical quality of the welds over an 
eight-month test period, ASD regards 
laser welding as a promising joining 
technique, complementary to electron 
beam welding. Unlike electron beam 
welding, the laser technique probably 
will be limited to thin thickness ma- 
terials but welding can be done at 
atmospheric pressures. Taking advan- 
tage of the extremely high power 
density outputs from a laser when 
pulsed, laser welders may concentrate 
more energy per unit area than any 
other welding system. The laser can 
heat and cool metals at rates faster than 
they ever experienced. TRG has 
achieved 10 million C/sec. cooling rate 
with tungsten in one particular experi- 
ment. Unless the laser is operated at 
a rate exceeding 240 pulses per sec., the 
materials will completely solidify be- 
tween pulses. The pulse rate objective 
in TRG's program is 0.3 to 1 pulse per 
sec. Weld pulses are shaped into 
either rectangular or spiked pulses with 



POWERFUL HEW LASER, LMH-4, capable 
of delivering 350 joules of energy, developed 
by Raytheon Co., is shown burning a hole 
through a 1-in .-thick steel girder. 
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slowly decaying trailing edges by pulse- 
forming networks. The pulse-forming 
network will store about 60,000 joules 
and use about two thirds of this, the 
remaining energy being lost in delib- 
erate mismatching to arrive at desired 
shapes. Both pump lamp and ruby 
head are water cooled. Several other 
companies, including Hughes Aircraft 
and Korad— which recently reported 
achieving several nanosecond duration 
pulses of as much as 900 megawatts— 
are actively pursuing the industrial laser 
welding market. 

• Radiation Weapons— Aerospace com- 
panies have publicly identified the laser 
as applicable in the expanding pro- 
grams of ballistic missile defense tech- 
nology. Scientists regard the present 
levels of output powers and power 
densities as being unfeasible for this 
application— orders of magnitude below 
requirements. But the laser even at its 
present stage of technology may well 
be close to levels necessary for other 
types of non-lcthal weapons— such as 
spaceborne means of heating sensitive 
avionic infrared detectors of potentially 
hostile space vehicles— should these be 
desired. Since it may take three years 
for laser outputs to rise to predicted 
theoretical levels, speculation about 
laser weapons may remain for several 
years. A number of programs possibly 
applicable for weapons are indicated in 
the table (see pp. 58-59). 

• Angular Rotation Sensor— The travel- 
ing wave ring laser (AW Feb. 11. p. 
98), developed by Sperry Rand Corp. 
and widely regarded in the scientific 
community as one of the more signifi- 
cant recent laser developments, will be 
examined as a possible stabilization 
sensor in an upcoming contract spon- 
sored by ASD. 

NASA is seriously examining several 
possible spaceborne applications for the 
laser, particularly the more efficient gal- 
lium arsenide device. Marshall Space 
Flight Center recently awarded a $49,- 
000 contract to RCA to develop a 
semiconductor (gallium arsenide) pump 
source matched to the laser media it- 
self. The use of direct d.c. pumping 
could simplify laser pumping mech- 
anisms and make the device more prac- 
tical for space. 

Manned Spacecraft Center is explor- 
ing several possible applications. Lincoln 
Laboratory, its general consultant in 
RF communications, is developing an 
optical radar system for possible use in 
space rendezvous navigation or as a 
lunar altimeter for lunar landing craft. 
Such a system, it feels, may slice about 
100 lb. from weight otherwise required 
by microwave radar. 

As a lunar altimeter, laser radar 
might provide a solution to the attenu- 
ation of microwave energy by rocket 
exhaust. The interaction of radar 
beams used for securing altitude and 


velocity data and retrorockct exhaust 
may well be a difficult problem for the 
Surveyor lunar soft lander (AW Oct. 
8, p. 81) as it could be for other lunar 
soft landing vehicles whose sensors 
operate in radio frequency ranges. 

One experiment being investigated 
by MSC for possible use on one of its 
manned spacecraft would be a hand- 
carried voice-modulated gallium ar- 
senide transmitter which an astronaut 
might point toward his flare marked 
ground receiver on the ground and 
then beam a 30-sec. message to the re- 

Studies of deep space optical com- 
munications are being conducted for 
MSC by Hughes Aircraft under a $46,- 
449 contract concerned with evaluation 
of optical communications on different 
legs of a space journey. These are 
laser communications between space- 
craft and earth, between spacecraft and 
an earth satellite with microwave com- 
pleting the trip to the earth to avoid 
atmospheric attenuation and scattering 
of optical waves, and between space- 
craft and lunar-based laser station from 
which point microwave provides the 
completing link to earth. Results to 
date, according to NASA, point to 
superiority in performance per pound 
of optical communications over micro- 

The extensive activity directed to- 
ward aerospace and military applica- 
tions should not conceal extensive work 
in progress on basic and improved ma- 
terials, crystal growth, increasing device 
efficiency, pump sources and non-linear 
optics. There is a sizable effort devoted 
to development of components and 
techniques analogous to those at lower 
frequencies, required for effective appli- 
cations at optical wavelengths to com- 



Optical transistor, new type device in which 
energy is transferred between junctions in 
form of light, has been developed by IBM 
Research Center. The new transistor, fabri- 
cated from gallium arsenide, is expected to 
be able to operate at frequencies in the 
gigacyclc (kmc.) region, IBM says. Part of 
incoming (emitter) signal is converted into 
light, passes through fo base-collector junc- 
tion where it is absorbed, releasing electrons 
to the collector. Experimental devices have 
shown power gain of up to 50 at liquid 
nitrogen temperature (77K). 


munications, surveillance, navigation, 
guidance. 

Among current and projected govern- 
ment research and development pro- 
grams designed to advance laser tech- 
nology, bringing it to the point of sys- 
tems applications, are the following: 

• Improved Pumping Techniques— 
Two-year $170,000 ASD program to ex- 
plore direct electric current applied to 
semiconductor crystal, exploding wires 
and foils, and other techniques. 

• Basic Systems Considerations— Stud- 
ies by several universities for the Air 
Force relating to optical radar and 
communications in space. Ohio State 
is reviewing coherent optical radar 
parameters, University of Michigan is 
pinpointing relative merits of optical 
spectral regions in space communica- 
tions, University of Denver is exploring 
laser applications. 

• Frequency Translation Techniques— 
SSD-sponsored, $200,000 program to 
investigate means for obtaining range 
and range rate from a single laser radar 
pulse is expected to culminate in a 
feasibility demonstration model for 
rendezvous and interception. 

• Optical Beam Steering— Study of 
means for aiming, directing and steer- 
ing extremely narrow beams character- 
istic of laser outputs (as in microwave 
phased arrays), possibly applicable to 
ground-to-air surveillance equipment 
(AW Aug. 6 p. 105) will be performed 
by Philco Corp. under S47.730 con- 
tract from RADC. Breadboard models 
are scheduled for next year, at which 
time the funding level could rise sig- 
nificantly. Electro-Optical's Rome sup- 
ported activity also is expected to result 
in a coherent optical laboratory array 
during Fiscal '64. 

• Thermally Controlled Lasers— Army’s 
Signal Corps is expected to announce 
the award of a study of techniques for 
handling heat dissipation and thermal 
control of solid-state lasers to permit 
controlled cryogenic operation. 

• Optical Coding and Transmission 
Techniques— This RADC effort will 
concern channeling or optical fiber 
techniques for short-range cable-type 
transmission of infonnation at optical 
wavelengths. 

• High CW Power— Effort to boost by 
an order of magnitude the present level 
of one watt CW power from a solid- 
state laser may be undertaken soon as 
part of an ASD program. Such an 
effort could run approximately S0.25 
million. 

• Solid-State Modulation-Demodulation 
System— Demonstration of the feasibil- 
ity of a complete light transmission 
system with modulator and demodula- 
tor matched with respect to frequency 
response, light carrier wavelengths and 
mode of modulation will be carried out 
under a forthcoming Army Signal Corps 
contract. This will center on high-vol- 
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ENGINEERED FOR GLOBAL STREET! FIGHTING 


MODICON* V — ready to move on instant notice to anywhere in the world to counter aggression on 
enemy-selected ground and under enemy -prescribed conditions. Designed to assure mastery of the 
air situation with command and control of aerial operations and close support of ground forces. 
Engineered for first day capability, mixed weapons control, modular dispersibility. Compactly pack- 
aged for global mobility in air-transportable shelters suitable for helicopter and vehicular operations. 
Fully researched and developed for rapid integration into special air warfare unjts./Engineers and 
scientists qualified to assume important assignments in advanced data handling and display systems 
will find a broad spectrum of challenging opportunities at Litton Systems. Complete information on 
openings may be obtained by submitting resume to Professional Employment Manager, 6700 Eton 
Avenue, Canoga Park, California. An Equal Opportunity Employer. *MOdular Dispersed CONtrol 
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Help yourself 


You have probably become condi- 
tioned to sacrificing one feature to 
gain another in your selection of micro- 
miniature connectors. The part that's 
small enough may by relatively un- 
reliable or nearly impossible to work 
with. Often you must choose between 
size, electrical characteristics, or per- 
formance reliability. 

Not so with the Amphenol Wire- 
Form Group. 

NO COMPROMISE 

The Wire-Form Contact is an inter- 
connection device that combines small 
size with easy handling in assembly . . . 
high reliability with low cost. Most im- 
portant of all. though, is the applica- 
tion versatility of the Wire-Form. 

The Wire-Form Group conforms 
effortlessly to your packaging require- 
ments, whatever they may be. From 
single contacts on component leads 
through Strip Connectors or Tiny Tim® 
Connectors on modules to Micro-Rac® 
or Mighty-Mite* Connectors for sys- 
tem input-output lines . . . the Wire- 
Form family can provide the best an- 
swer to your design needs. No more 
"round hole-square peg" problems! 

FOR EXAMPLE 

The Wire-Form Contact is extremely 
small, permitting high-density packag- 
ing. Depending on the connector in- 
sert used, you can have contact cen- 
ters on 0.100". 0.085". or even down 
to 0.075". Yet connectors are easy to 
assemble . . . because you terminate 
before contacts are inserted, while 
there's still room to maneuver. Later, 
if you want to change circuitry or re- 
place a component, contacts can be 
removed, repositioned, or replaced 
without discarding the connector. 

Wire-Form Contacts can be termi- 


nated by crimping, soldering, welding, 
or wire-wrapping. For single-contact 
terminations we have eyelet type fe- 
male contacts that can be potted in 
modules or soldered into circuit boards. 

The Wire-Form family will help 
keep costs down. High volume manu- 
facturing methods let Amphenol market 
Wire-Forms at unusually low purchase 
prices. For example, our circular Wire- 
Form Connector (the Mighty-Mite) 
meets or exceeds the performance 
characteristics of other micro-miniature 
connectors selling for ten times its 
price. But initial cost is only half the 
battle . . . What about installed cost? 
Well, it's rock-bottom too. The Poke- 
Home feature means that most all of 
the assembly can be done out in the 
open, with plenty of room, and no 
fiddling with tweezers or magnifying 
glass. In short, it can be done quickly. 
And quickly means inexpensively, as 
labor costs go. 

Wire-Forms give top reliability. 
Equalized, multi-point contact pressure 
results in exceptionally stable and low 
contact resistance. Contact resistance 


varies less than half a milliohm through 
a thousand cycles of engagement-dis- 
engagement. (See chart below.) 

FAMILY PLAN 

One of the more important things 
to remember about the Wire-Form 
Croup is the way it works as a team. 
No matter what kind of challenge 
comes up. at least one member of the 
Wire-Form team can handle it. This 
means you only need to stock one 
basic component, the Wire-Form Con- 
tact. to meet virtually all your micro- 
miniature connection needs. The sav- 
ings in inventory investment, in stock 
control, and in uniform manufacturing 
methods can be substantial. 

FACTS AND FIGURES 

The new 24-page catalog on Am- 
phenol Micro-Miniature Connectors 
(Catalog MM-1) has the facts, figures, 
drawings, and detailed performance 
characteristics you'll need to "help 
yourself." You can get a copy by con- 
tacting your local Amphenol Sales En- 
gineer or by writing to Dick Hall, Vice 
President, Marketing. Amphenol Con- 
nector Division, 1830 S. 54th Avenue, 
Chicago 50, Illinois. 
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MNEMOTRON systems permit on-line 


statistical analysis of 


CAT 400 B 

Real-Time Averaging of Time-Locked 
Responses or On-Line Generation of 
Histograms 

MNEMOTRON'S Computer of Average Tran- 
sients (CAT 400B) detects repetitive transient 
signals whose duration is as brief as 20 milli- 
seconds. Accumulated data from up to 4 inputs 
is directly observable on scope or. with acces- 
sories. as analog or digital printout. 


signals buried in noise 




CORRELATION COMPUTER 
Performs On-Line Auto- and 
Crosscorrelation Computations 

MNEMOTRON'S new COR-256 on-line 
Correlation Computer generates up 
to 256 points of the auto- or cross- 
correlation functions. Results are 
continuously available as scope pat- 
tern. With accessories, results are 
available as an analog plot or as 
printed or punched digital readout. 


MODEL 700/1400 SERIES 
Magnetic Tape Recording Systems Pro- 
vide Up to 14 Channels of Accurate Data 
Storage Capacity 

This new. low-cost series combines accuracy 
(i: 0.2% linearity for analog data) and flexibil- 
ity. The recording frequency range encompasses 
DC to 5000 cps. Take your choice of V4", V 2 " 
in-line or standard IRIG tape formats; 2. 3, or 
4 tape speeds; and up to 14 data channels with 
modular design permitting plug-in expansion. 


All MNEMOTRON computers and accessories are available 
through purchase or through a Lease-Purchase agreement 
that permits rental for as short a period as 6 months. 
A MNEMOTRON Engineer will gladly demonstrate the 
computers’ capabilities in your laboratory. Write, wire 
or phone for an appointment. 



Executive Sales Offices: 202 Mamaroneck Ave., White Plains, N. Y. 


ume information transmission of the 
type the laser is capable of handling. 
Modulation bandwidth will be 1 kmc. 
at 10% modulation index under CW 
operation with the modulator operated 
at 3 kmc. bandwidth. Demodulator 
noise equivalent power goal is 10"“ 
watts (0.1 nanowatt). 

• Frequency Shifting — Possibility of 
shifting laser frequency by as much as 
100 Angstroms for possible applica- 
tions in communications and radar, 
may be investigated in an ASD pro- 
gram, probablv not exceeding $100,- 
000 . 

• Irradiated Laser— Martin Co. is con- 
ducting a 3-month study to determine 
the effects on optical output of neutron 
and gamma radiation of several laser 
materials. 

• Single Mode CW Laser— Develop- 
ment of a single mode CW laser which 
can be optically heterodyned at high 
rates is likelv to be started in an ASD 
program. ^ ' 

• Signal Control Techniques— Study of 
modulation techniques applicable to 
long-range surveillance radar is an 
RADC program contemplated for next 

• Optical Communications— Investiga- 
tion of modulation-inducing retro-direc- 
tive optical systems for application in 
space communications will be con- 
ducted for National Aeronautics and 
Space Administration by Philco under a 
$42,000 contract. 

• Broadband Coherent Optical Detec- 
tion-Program to experimentally verify 


optical heterodyne techniques devel- 
oped for the detection of modulated 
laser signals will be placed with indus- 
try soon by RADC. This is a continua- 
tion of work performed by Technical 
Research Group. Emphasis will be on 
techniques insensitive to random phase 
variations introduced by the transmit- 
ting medium. 

• Sun-powered Laser— Air Force inter- 
est in a sun-powered laser (AW Dec. 
5, 1961 p. 92), which would use light 
energy supplied by the sun to pump 
an optical maser transmitter in space 
is continuing. RCA developed a CW, 
liquid-neon cooled calcium-fluoride de- 
vice last fall and Air Force has for two 
years supported ($180,000) American 
Optical research on a similar concept. 
ASD now plans an additional industry 
investigation of optimum laser mate- 
rials for sun pumping, a SI 00.000 
study. 

• Electron Injection Laser— Compre- 
hensive two-year Signal Corps study 
planned for later this year. 

Realistic Examination 

Despite the broad activity directed 
toward applications, a view sometimes 
expressed among people familiar with 
government laser activity is that too 
few systems people have realistically 
examined applications for the laser. If 
this is true, new aerospace/military ap- 
plications may be expected to spring 
up as laser technology unfolds, some of 
those now being pursued may well be 
discarded. 


Optical Maser Background Outlined 

matcly four decades higher than those previously available with microwave radio 
devices. Aside from their significance as oscillators or amplifiers in a portion of the 

radar-like systems, particularly in space. 

optical region, from the far infrared through the visible and into the ultraviolet, have 
information capacity for communications dwarfing anything previously available. Out- 
puts from the optical maser arc highly collimated, permitting focusing of the beam 
to give extremely high power densities, large enough to vaporize metals in laboratory 
experiments. 

The maser's directional property makes possible communications in a medium 
such as space over great distances compared with radio systems operating at com- 
parable power levels. 

Frequently called a laser (for light amplification bv stimulated emission of radia- 
tion), the optical maser was first operated barely three years ago (AW July 18, 1960. 
p. 60), although its enormous potential particularly in space was forecast before then 
(AW Dec. 14, 1959, p. 87). 

In the three years since the operation of the first ruby device. R&D in this field 
has made great strides. Optical masers have been made to operate at nearly 200 
different wavelengths in the visible and infrared regions, employing systems using 
solids as diverse as glass, semiconductors and plastic: liquids and g3ses. Efficiencies 
have been improved, harmonic generation and optical heterodyning have been demon- 
strated, multi-megawatt pulses arc being generated and many techniques of modula- 
tion and demodulation are being explored. 


MILITARY 

AIRCRAFT 

PROTECTED AGAINST 
IN-FLIGHT FAILURE 
with 

LISLE 

CHIP 

DETECTORS 

accessory lubricant are a proven 
indicator of internal breakdown. 
Early detection of such impending 
failure is being accomplished to- 



Chip Oetectors. 


A powerful magnet in the Lisle 
Chip Detector attracts ferrous 
particles that may appear in the 
lubricant. These particles bridge 
an electrically insulated gap, ac- 
tivating a light on the instrument 

protection against in-flight failure. 

Write for Catalog and 

application data 




AVIATION WEEK & SPACE TECHNOLOGY, April 22, 1963 



FILTER CENTER 



This man is looking at a perfect oscillograph record 

. . . ond you can, too . . .with CEC’s direct- writing 5-123 


You can’t buy an oscillograph that pro- 
duces better records than CEC's 5-123. 
It's mode by the company with the greatest 
experience and Itnow-how in the field of 
O5dllography. 

The versatile 5-123 can be used in any 
laboratory environment installation, fitting 
into a standard RETMA rack. 36- or 52- 
individual channels of recorded data on 
12-inch-wide recording paper are pro- 
duced without chemical processing of any 
kind... at 12 discrete speeds from .1 to 


Instant record speed selection is made by 
pushbuttons. There's complete front access 
for operation and routine maintenance. 
All major modules of the 5-123 can be 
easily removed, replaced or exchanged. 

For ultrafast access to data traces, the 
optional DATAFLASH module is available, 
providing access time that is up to 60 times 
foster than any other print-out process. 

Need more information? Coll CEC, or 
write for Bulletin CEC 5123-X10. 



CONSOLIDATED ELECTRODYNAMICS 


Three more ways 
to measure 
with CEC 






Here ore 3 other oscillographs 
made by CEC: The 5-1 19V "uni- 
versal" oscillograph mokes con- 
ventional, DATARITE® (Flash 
Developing Process), or print-out 
records, 36-50 channels, a-c or 
d-c models with 12" wide oscillo- 
grams. Speed; 0.1 to 160 ips. CEC’s 
portable, direct-writing 5-124 
weighs only 40 pounds, is low- 
cost and eosy loading. Up to 18 
traces, 7 " wide records. CEC's 
5-1 18A miniature unit is o compact, 
rugged, high-environment oscillo- 
graph that records to 12 channels 
of sialic or dynamic dota at 

to 50,000 ft., and temperatures 
from-65°F to +135°F. Further data? 
Call CEC, or write for bulletins 
in CEC Kit #3413-X1. 



CEC 


CONSOLIDATED ELECTRODYNAMICS 


► Spacecraft Power Requirements— Elec- 
tric power needs of currently planned 
military spacecraft are not expected to 
exceed 3 lav. before 1973, according to 
Robert Hamilton, Institute of Defense 
Analysis, panelist at a recent Photovol- 
taic Specialists Conference in Washing- 
ton. National Aeronautics and Space 
Administration's W. R. Cherry esti- 
mated that Goddard Space Flight Cen- 
ter spacecraft planned for launch be- 
tween now and 1970 will require less 
than 1 kw. Advanced planetars' probes 
currently envisioned are not expected 
to require more than 2 kw. and prob- 
ably will need less than 1 ksv.. A. H. 
Smith of Jet Propulsion Laboratory es- 
timated. These figures suggest that solar 
cells will continue to be major source 
of electric power on unmanned space- 
craft for the coming decade. NASA 
spokesmen said the agency expects its 
programs will require about 1.5 million 
solar cells per year, while a Defense 
spokesman estimated its needs at be- 
tween 100,000 and 200,000 solar cells 
per year. 

► Doppler Navigator Gives Altitude- 
Laboratory For Electronics has devel- 
oped a technique which will enable its 
AN/APN-131 Doppler radar used in 
the Republic F-105 to function as a 
radio altimeter. New function is ob- 
tained by measuring slant range along 
forward beam of the Doppler radar 
which then is corrected to take ac- 
count of beam slant angle and aircraft 
pitch angle. New models of the AN/ 
APN-131 will incorporate the altiin- 
etery feature with a weight increase of 
only 7 lb. involved in the addition. 


► Computers Designing Computers— 
Increasing industry interest in use of 
computers to automatically design or 
optimize the design of digital data 
processing equipment is evidenced by- 
two reports delivered at recent IEEE 
convention. Wcsfinghouse Electric has 
developed program for an IBM-709-f 
computer that automatically transforms 
the truth tabic of an application equa- 
tion into a truth tabic for the input 
equation for the memory of a machine 
to be developed. The result enables 
the computer designer to select type 
of computer memory which will yield 
minimum number of logic elements. 
The technique is part of Westinghouse 
Air Ann program to achieve maximum 
use of automation in the design of 
new computers. The report, delivered 
by IT. F. DeFrancesco. was co-authored 
by T. R. LaCrosse. T. IT. Crowley of 
Bell Telephone Laboratories told IEEE 
that “substantial research effort is un- 


der way aimed at extending mechaniza- 
tion into more and more of the design 
process,” and added that programs al- 
ready arc available for carrying out por- 
tion of the logic design of digital data 
processing systems. 

► Detector Clues Sought in Fly's Sense 
of Smell— Investigation of the keen 
sense of smell possessed by insects that 
are capable of discriminating a large 
number of compounds imperceptible 
to humans is being conducted by Aero- 
nutronic Div. of Ford Motor Co. The 
study might lead ultimately to physio- 
chemical analogs of the insects’ olfac- 
tory organs for use as detectors of toxic 
gases, chemical and biological warfare 
agents. Acronutronic scientists are work- 
ing with green bottle flies largely be- 
cause of the ease in raising these insects. 
They are removing the olfactory organ 
and antennal nerve attached to it, plac- 
ing them in moist chambers into which 
trace amounts of odoriferous substances 
are inserted. Probes are then attached 
to the antennal nerve through a nega- 
tive capacitance electrometer and ampli- 
fier to an oscilloscope which displays 
action potential. Nature of the mecha- 
nism at the surface of the olfactory or- 
gan causing action potential is of prime 
interest in the investigation. 

► ITigh-Temperature Solar Cell Program 
—Epitaxial growth of layers of gallium 
phosphide on gallium arsenide sub- 
strates is to be evaluated in an upcom- 
ing effort sponsored by NASA’s Lewis 
Research Center as part of a program 
to explore gallium phosphide solar cells. 
Industry proposals for the program were 
submitted last week. Design and fabri- 
cation of gallium phosphide solar cells 
capable of operation at temperature of 
500C will be carried out. Properties 
of epitaxial structures to be measured 
will include resistivity, carrier mobility, 
carrier lifetime and photon absorption. 

► Signed on the Dotted Line— Among 
contracts of interest recently awarded to 

• Space Technology Laboratories will 
conduct additional research on a cryo- 
genic associative memory for the Office 
of Naval Research. 

• Cornell Aeronautical Laboratory will 
continue its high-power microwave radar 
research program. Project Dclliah. un- 
der a contract from the Annv totaling 
S492.570. 

• Braddock, Dunn & McDonald, El 
Paso, Texas, will explore vulnerability 
of missile guidance systems to nuclear 
damage under contract from Army's 
Harry Diamond Laboratories. 
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Aircraft & missiles can now fiy automatic, ground-hugging missions with compact, proven* radar 


Terrain Following Radar now enables air-to-ground missiles, 
drones and aircraft to fly automatically at selected low alti- 
tudes permitting penetration below early warning radar. This 
new on-the-deck mission capability and many others can be 
added to all types of aircraft by the General Dynamics! Elec- 
tronics Terrain Following Radar. The system, which detects 
all terrain obstacles and transmits continuous instructions to 
pilot or autopilot, is suitable for both military and commer- 
cial aircraft. 

■thoroughly tested — More than 25,000 miles of actual 
low level flight tests and 200,000 miles of computer simulation 
have proven the system’s capability and reliability. In one 
test an aircraft flew at 400 feet from San Diego, California, 
to Las Vegas, Nevada, over some of the roughest terrain in 
the United States without the pilot having touched the con- 
trols. Available now, the versatile General Dynamics|Elec- 


tronics unit is suitable for manual or automatic blind flying 
at speeds from 100 knots to well in excess of Mach. 2.5. 
compact, lightweight — The General Dynamics] Elec- 
tronics Terrain Following Radar is the only thoroughly and 
successfully tested system compact enough to fit in any air- 
craft and is readily adaptable to air-to-ground missiles. The 
low-powered, lightweight system weighs only 40 lbs. and oc- 
cupies cubic foot. The design is so simple that preflight 
calibration and alignment are not necessary. 
applicatiohs — - Besides adding all-weather, low-level mis- 
sion capabilities, the system permits safe, automatic let down 
through cloud cover to non-instrumented air fields. It also pro- 
tects aircraft flying through unfamiliar mountainous terrain 
in periods of poor visibility. During any ground-hugging 
flight the radar system frees the pilot to observe or operate 
navigation and other equipment. 


reliability — As a result of simplicity of design the system 
is highly reliable and requires an absolute minimum of main- 
tenance. This factor is enhanced because there is no scanning 
antenna and no requirement for a radar scope. For further 
information on Terrain Following Radar, write to Department 
D-19, General Dynamics | Electronics — San Diego, P.O. Box 
127, San Diego 12, California. 


SPECIFICATIONS: 


FREQUENCY: 
POWER IN: 
POWER OUT: 
WEIGHT: 
CIRCUITRY: 


Ku Band 

1 amp, 28 v d-c, 2 amps, 115v a-c, 400 cycles 
10 KW peak 
40 pounds 


TFR can be mounted in pod I or last. Held installation. 
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SPACE TECHNOLOGY 


U.S.-Europe Comsat Agreement Predicted 


By Cecil Brownlow 

Paris— Major West European nations, including the United Kingdom and 
France, are expected to join with the U. S. in multilateral development and 
operation of a first-generation global communications satellite system— despite 
strong nationalistic "go-it-alone” pressures within some political circles. 

Tentative decision to join with the U.S. in the communications satellite 
field has already been made by representatives of at least nine West European 
nations directly concerned, according to informed sources here. 


Further step toward active coopera- 
tion is expected in June, with a final, 
formal plan evolving possibly as early 
as September. 

Other countries known to be involved 
include West Germany, Italy, Norway, 
Denmark and Sweden. 

Prime impetus to date for such a 
move has come from officials of the 
various nationalized national communi- 
cations agencies. The majority of these 
view a communications satellite de- 
veloped and operated in cooperation 
with the U. S. as a vehicle with potential 
for a relatively large profit and an early 

They contend that insistence upon an 
all-European system as a first step- 
cither on a national or multinational 
basis— could only result in a system 
developed too late at too great a cost. 

Strong objections to these views have 
been voiced within some foreign minis- 


try and space agency circles of the 
major European nations involved. 
These agencies view space primarily as 
an instrument of national prestige and 
feel that the U. S. should not remain 
too long as the lone active participant 
in the West. 

At least for the first round, however, 
the communications specialists feel they 
have gained an upper hand in most 
countries, although they want European 
industry to play a significant role in 
any cooperative venture. 

Initial agreement, either on a govem- 
ment-to-government basis or directly 
with the privately owned U.S. Com- 
munications Satellite Corp., probably 
would cover a 5-6 year period, if the 
European advocates of cooperation have 
their way. These officials say that a 
longer-term pact would be unacceptable 
politically. 


Supporters of this approach also hope 
that a follow-on agreement can be sub- 
sequently arranged— one that would 
allow for advances within the European 
space capability that probably will have 
been made by the time such a pact 
is considered. 

Follow-on cooperation, they contend, 
possibly could extend to use of Euro- 
pean launch systems to put replace- 
ment satellites in orbit. It also should 
at least include provision for adoption 
of payload packages developed and pro- 
duced in Europe, they feel, to permit 
the Continent to share in the general 
technological fallouts from such a pro- 
gram. 

General recommendation to join in 
the U. S. communications satellite pro- 
gram was voiced by government com- 
munications officials from the nine 
European nations here in mid-March, 
although several had no explicit authori- 
zation from their governments to take 
formal stands on the matter. Those who 
did, however, reportedly included the 
delegates from France. 

The group, an ad hoc committee 
formed in December with instructions 
to study the over-all problem, met under 
the aegis of the Conference of European 
Postal and Telecommunications Admin- 
istrations— all government controlled. 



Dummy Reactor Re-entry Test Scheduled 

Atomic Energy Commission re-entry flight demonstration (RFD-1) inert nuclear reactor, shown here as a mockup with the fourth stage 
of the Scout vehicle, was scheduled for launch last week from Wallops Island, Va. First three stages of Scout were to carry the 482-lb. 
dummy Snap 10A reactor to altitude, and the fourth stage was to drive it into the atmosphere at a velocity of 20.300 fps. Objective was 

The flight was to carry the package about 800 mi. Two more similar tests are planned during the next 24 months. 
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They agreed to meet for further discus- 
sions in early June. The meeting prob- 
ably will be convened in London, al- 
though the exact site and dates are still 
under consideration. 

At that session, the representatives 
may have stronger mandates from their 
respective governments. A list of ques- 
tions concerning the technical and poli- 
tical matters involved will be drafted 
for transmission to the U.S., probably 
to the Communications Satellite Corp. 
and the National Aeronautics and Space 
Administration. 

These will include queries on the 
number of frequencies and channels in- 
volved, anticipated costs and the extent 
to which the European nations could 
actively participate in development, pro- 
duction and administration. 

If 10 satellites arc to be placed into 
orbit, for example, Europe would want 
to build at least two of them under U.S. 
specifications and with the necessary 
American technical aid. 

The program will be considered again 
in September at a plenary session of the 
postal conference. 

British communications representa- 
tives at the Paris meeting also reportedly 
endorsed the plan for cooperation with 
the U. S., and the recent announcement 
bv Minister of Aviation Julian Amery 
that the U. K. would conduct an inde- 
pendent communications satellite de- 
sign program (AW Apr. 8. p. 38) caught 
some European officials by surprise. 

After a second look, however, they 
point out that Amen,' committed Great 
Britain only to a "detailed study to de- 
termine a suitable design for a com- 
munications satellite.” 

During a House of Commons debate, 
Amery also declared that he was "not 
at this stage announcing the develop- 
ment of a communications satellite. 
What I have announced is the decision 
to undertake a detailed design study.” 
He added later in the debate: 

“In the government's view, we have 
not yet arrived at the point where we 
can choose between the different solu- 
tions proposed,” including active co- 
operation with the U.S.. a Common- 
wealth system, a European program, 
etc., “but Britain shall take part in 
space communications and shall do so 
not only in the sending and receiving 
of communications, but in the provision 
of satellites and in the provision of 
launchers and parts of launchers." 

This stand, officials here point out. 
appears to be far from a "go-it-alone” 
decision, and Amery conceded in the 
Commons debate that "with their 
[the Americans’] longer experience of 
space programs generally and of tele- 
communications in particular, and with 
the great financial powers they have, we 
must expect their system to be very 
attractive to other countries.” 

Officials encouraging cooperation 


Apollo Adapter and Service Module Tested 

Boilerplate Apollo spacecraft adapter and service module have been delivered to NASA’s 
Manned Spacecraft Center. Houston, and their dynamic characteristics tested for structural 

MB Electronics' 1,750-force-poimds exciter at three points on the two systems. Frequencies 
ranged from 30 to 500 cps. during the tests. 


with the U. S. also are opposed to plans 
for development of a purely European 
communications satellite program as ad- 
vocated by Eurospace, a strong West 
European trade association with a total 
of 121 industry and banker members 
(AW Apr. 8, p] 38). 

They do agree, however, with the or- 
ganization’s major goal— to gain a share 
of spa’ce for the European aerospace in- 
dustry in areas technologically beyond 
those now being advocated by the gov- 
ernment-level agencies. 

Technological reasons aside, Euro- 
pean communications officials believe 
that cooperation with the U. S. in the 
telecommunications field is mandatory 
simply because the majority' of inter- 
continental telephone traffic originates 
or terminates on the North American 
continent. A system excluding the 
U. S. would suffer in annual revenue. 


Ray Mawby, Great Britain’s assistant 
postmaster-general, said recently that 
the present intercontinental telephone 
traffic totals 2.4 million calls a year, 
with all but 600.000 of these crossing 
the Atlantic. The percentage for other 
areas will increase in the future, Mawby 
said, but transatlantic traffic by 1980 
still will represent approximately 70% 
of the world total. 

French advocates of a cooperative 
venture with the U.S. contend that 
with total telephone traffic growing 
about 20% per year, present cable and 
other intercontinental systems soon 
will be beyond the saturation point. 

They foresee, as an alternate, a co- 
operative communications satellite sys- 
tem operational by 1966— at least two 
years before an all-European unit could 
become effective— with provision for 
about 4,000 telephone channels. 
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We are heavily involved in exotic instrumentation. 



A case in point is propellant measurement and control. 


Cryogenic and other high-energy, liquid, missile pro- 
pellants require extremely reliable and accurate instru- 
mentation for proper control. Our extensive background 
in all areas of propellant measurement and control has 
resulted in our total capability to produce advanced de- 
sign products ranging from a single-function instrument or 
transducer to a complete measurement or control system. 

Currently, we are involved in the manufacture of load- 
ing, metering, flow liquid level sensing, engine cut off 
and stage separation, and checkout devices for a wide 


variety of space applications. Our experience and our 
laboratory, production and testing facilities enable us to 
meet even the most critical future requirements. Our new 
solid state servo systems and capacitance probes represent 
the latest in state-of-the-art design. 

In addition to propellant measurement and control, 
we are also active in the development of life support 
systems, precision special-purpose electronics, and cryo- 
genic instrumentation. Let us know in what specific areas 
we can help you. Write us in Davenport, Iowa. 


Pioneer-Central Division 


Free-FIight Lunar Landing Model Tested 


By C. M. Plattner 

Wind-tunnel studies to evaluate aero- 
dynamic drag and jet engine mass air- 
flow characteristics of a 3/10-scalc 
model of a free-flight lunar landing test 
vehicle are under wav at National Aero- 
nautics and Space Administration's 
Langley Research Center. Va. 

Model was fabricated at NASA's 
Flight Research Center, Edwards, Calif., 
which is managing the space agency’s 
free-flight test vehicle (1'1'TV) pro- 
gram. Wind-tunnel data from Langley 
will be forwarded to Bell Aerosvstems 
Co., Buffalo, N. Y., which is building 
two full-scale lunar landing research 
vehicles under a $3.6-million contract 
from Flight Research Center (AW Feb. 
25, p. 78). 

First research vehicle is scheduled for 
delivers' by Bell to Edwards in April, 
1964, and the second vehicle two 
months later. Initial flight is expected 
in June, 1964. 

FFTV is one of three NASA lunar 
landing dynamic simulators. Others are 
Ames Research Center’s Bell X-14A, 
now in its test phase at Moffett Field, 
Calif., and Langley's gantry-type lunar 
landing research facility (AW July 2, 
p. 211), which also should be opera- 
tional by mid-1964. 

Designed to investigate techniques 
for the terminal phase of lunar lauding 
and provide a testbed for hardware, the 
FFTV will come closest to simulating 
the final phase of the moon landing. 
Aerodynamic forces of the Ames X-14A 
winged aircraft restrict its capability to 
simulate thrust-supported vehicles with- 
out aerodynamic surfaces. The gantry 
of the Langley facility limits landing 
approach altitudes to ifi5 ft. and hori- 
zontal travel to 400 ft. 

Each simulator offers certain advan- 
tages. however. The cable-supported 
Langley simulator is safer and not lim- 
ited by weight restrictions. The Ames 
simulator has longer endurance than 
the FFTV. Flight duration of the 
FFTV is about 10 min. 

Four-legged FFTV will simulate lunar 
gravity conditions, with a General 
Electric CF700-2B turbojet engine sup- 
porting f of the vehicle's weight. The 
remaining £ of its weight is subject to 
earth's gravity, and this, in effect, simu- 
lates lunar gravity conditions. 

Jet engine, with a maximum thrust 
of 4,200 lb., is attached to the 'chicle 
by a doublc-gimbal ring system and can 
move through a conical area of 40 deg. 
half angle. It is located at the center 
of gravity, and an automatic stabiliza- 
tion system keeps the engine vertically 
aligned, regardless of vehicle attitude. 
Thrust control is automatically main- 


tained at the proper level at varying alti- 
tudes and fuel weights. 

Two spherical JP-4 tanks, each con- 
taining 200 lb. of fuel, arc located on 
opposite sides of the vehicle, level with 
the gimballing rings. A toroidal fuel 
tank, originally proposed, has been re- 
placed with the spherical tanks to mini- 
mize fuel sloshing. 

Design specifications set down by 
NASA on the over-all thrust-to-weight 
ratio require that the weight of the 
FFTV will not exceed 93% of the en- 
gine thrust. This provided Bell with 
flexibility to optimize engine and 
vehicle weight. 

Over-all height of the simulator is 
1S.7 ft. to the top of the cockpit en- 
closure. Pilot eye level is about 1 5 ft. 
above ground. Adjacent legs are 21.1 
ft. apart. The framework is constructed 
of aluminum tubing, 2-in.-dia. for legs 
and 3-in.-dia. for heavier upper frame- 
work around the engine. 

First versions of the lander will be 


single-place configurations but the 6-sq. 
ft. platform, which supports the cock- 
pit, can be enlarged to accommodate 
another pilot. Since the Grumman 
Lunar Excursion Module (LEM) will 
carry two crewmen, another scat will be 
added to the FI'TV during the test pro- 
gram for evaluating approaches with 
two occupants. 

Three-axis attitude ball, similar to 
that used on North American X-15. will 
indicate pitch, yaw and roll. Longi- 
tudinal and lateral translation also will 
be indicated on the instrument by 
vertical and horizontal bars similar to 
1LS (instrument landing system) 
needles. Yaw is indicated by left or 
right rotation of the attitude ball, and 
pitch and roll indications resemble 
those observed on a standard gyro 
horizon. 

Additional instruments probably will 
be of the vertical scale type and will 
measure translational velocity (“100 
fps.), vertical velocity (—100 fps.) and 
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EMR satellite 


system operates 


on 1/4 the power of a Christmas tree lamp 


. . . and is destined to set new reliability records for the next generation of 
spacecraft. Unique components designed for microwatt operation . . . quad- 
redundancy at the circuit level . . . industry’s most demanding regime of 
progressive testing ... are major factors contributing to this technology. 
EMR calls it micropower. 

A TYPICAL SYSTEM 

These techniques have been used extensively in the PCM telemetry 
systems supplied to Ball Brothers Research Corporation by EMR for the 
NASA S-17 Orbiting Solar Observatory. 

Based on conservative predictions of component failure rates, this 
system has in excess of a 0.98 probability of successful performance for a 
one-year continuous operating mission in orbit. This reliability is achieved 
in the three-unit system (complete with individual power inverters) while 
consuming less than 1.5 watts of spacecraft power. 

The system uses 1541 transistors and provides inputs for 94 subcom- 
mutated analog channels and 30 eight-bit digital channels. The system, 
packaged for spacecraft installation, occupies 212 cubic inches and weighs 
only 188 ounces. It has been designed to operate over the spectrum of 
rigorous satellite environments and has proved its merit during extensive 
customer testing. 

MICROPOWER SYSTEM PHILOSOPHY 

Micropower techniques make redundant (multi-path) circuitry prac- 
tical for use in satellite applications. Thus, reliability is properly assigned 
as the dominant consideration in system design, and is obtained by tech- 
niques that include: 

• Extensive redundancy, in “quads” at the circuit level, in component con- 
nections, and in system interconnections ... no single component failure 
can affect system operation. 

• Meticulous care in prolonged component testing under combined envi- 
ronmental and electrical stresses weeds out “infant mortality” failures. 

• Pedigrees on each component, show performance, establish component 
family histories pinpointing weaknesses. 

• Continuous in-process testing during assembly; only after the integrity 
of the individual parallel paths is verified is circuit redundancy estab- 
lished during the final stages of system integration. 

Related system goals of minimum size, weight, and power consumption 
have been realized through specialized techniques which include: 

• Circuit design with transistors having operating parameters specially 
adapted for ultra-low current operation. 

• A discipline of circuit design which virtually eliminates dissipative ele- 
ments and minimizes the number of passive components. 

• Ultra-high density packaging of miniature components made feasible by 
the low-power dissipation. 

• Total encapsulation in a rugged monolithic self-supporting structure, an 
appropriate approach since maintenance and repair provisions are un- 
necessary. 





ELECTRO -MECHANICAL RESEARCH, INC. 

SYSTEMS DIVISION SARASOTA, FLORIDA 

Solutions to your application on request. 



SURVIVABILITY.. • Continually striving to better safeguard man 

in the air, PACIFIC SCIENTIFIC has designed and developed the 0103 Series Ballistic- 
operated Flarness Reel. Employing these cartridge-actuated devices, a pilot or astronaut can 
now be automatically secured to his seat and properly positioned before ejection. This is the 
latest of PACIFIC’S emergency restraint systems providing for man's safety in the crucial 
moment between airborne emergency and ejection — when survivability depends on instant 
readiness. □ The 0103 Series Ballistic Flarness Reel is currently being used on the B-58, 
B-70 and Dyna-soar escape systems. With still other development projects underway, 
PACIFIC SCIENTIFIC is ready to meet tomorrow's space-age requirements. □ When 
your program deals with the survival of man in the air, orbit, or space flight. ..call 

AEROSPACE DIVISION: P. O. BOX 22019, LOS ANGELES 22, CALIFORNIA 
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altitude. A vernier altimeter measuring 
altitude up to 100 ft. probably will be 
added for more precise control during 
landing. 

Jet engine will be controlled by a 
standard throttle, with an override fea- 
ture, so that the pilot may have full 
thrust available in case of an emergency. 
A collective handle will be used to con- 
trol the lift rockets, regulating descent 
after the jet engine is set in the auto- 
matic mode to simulate lunar gravity. 
Attitude of the vehicle and translation 
control will be accomplished with a 
standard stick and rudder pedal fly-by- 

Side-Arm Controllers 

Stick will be used to control pitch 
and roll (about the longitudinal axis) 
and rudder pedals will control yaw. 
Both finger-tip and conventional-grip 
side-arm controllers, which eliminate 
rudder pedals, will be evaluated during 
the flight-test program. Side-arm con- 
trollers, such as those used on the X-l 5 
research vehicle, will provide control 
about all three axis by incorporating 
yaw control as a rotation of the control 
handle. 

Conventional-grip controller has a 


shaped handle, grasped by the whole 
hand, while the finger-tip controller has 
only a small knob on the end of a 
pencil-thin stick and is gripped by 
thumb and fingers. 

Plexiglass enclosure will surround the 
pilot, providing good forward and side 
visibility. Visibility requirements for 
lunar landing will be investigated dur- 
ing flight tests. These requirements will 
be detennined by masking off portions 
of the enclosure with amber plexiglass 
(similar in thickness to cellophane) and 
providing the pilot with a blue visor, 
which effectively restricts visibility 
through the masked areas. Technique 
is similar to that employed in conven- 
tional aircraft instrument training and 
has a safety feature of providing unre- 
stricted visibility when pilot’s visor is 
removed. 

System Backup 

During the descent from the hover 
position the pilot will vary lift of the 
f'TTV with the collective, which con- 
trols two 600-lb.-thrust hydrogen perox- 
ide rockets. As a backup, in the event 
of jet engine flameout, four additional 
lift rockets are available, providing up 
to 3,600 lb. total thrust from the lift 



Device to Test Astronaut Cockpit Tasks 

lested by a device built for the National Aeronautics and Space Administration's Manned 
Spacecraft Center, Houston. Tex., by the Applied Psychological Services Co., Wayne. Pa. 
Rig includes a molded couch for pilot-subjects, simplified instrument panel, phvsiograph 
and test operator’s console. Speed and difficulty of a subject’s ability to activate rotary', 
toggle and push-button switches will be determined by the time lag between a stimulus, 
signaled by a light, and his response in moving the switch to turn off the light. Pilot also 
will work a side-arm control stick, in a test of his coordination, to align and then hold 

to measure the extent of his wrist, elbow! shoulder and torso joint movements. Printed 
cards will be suspended from an arc over the couch to determine how far a pilot can 
turn his head to read the cards. Arc also wdl measure extent of a subject's reach. Six- 
channel physiograph will monitor and record body temperatures, galvanic skin response, 
respiration rate, blood pressure and heart rate during test exercises. Device is expected 
to provide NASA engineers with criteria for the design of space capsule cockpits in addi- 
tion to evaluating space suit designs. 


About your battery 
of oscillographs: 


ARE YOU 
Q \ DELIVERING 
<*) THE DATA 
FAST ENOUGH? 

u\ IS IT CLEAN 
U J TO READ? 


If there is 
any room for 
improvement, 
please phone: 

Code 716 LO 2-6000, Ext. 3257 

Pbotorecording Method. Divi.ioa 

EASTMAN KODAK COMPANY 


Kodak makes LINAGRAPH Di- 
rect Print and other type, of 
photorecording papers and the 
complete EKTALINE System, a 
new kind of photo paper that 
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rockets. This thrust level matches the 
vehicle's weight with a full load of fuel. 
Empty weight is 2,600 lb. 

Two 300-lb.-capacity hydrogen perox- 
ide fuel tanks will furnish sufficient fuel 
to operate all six lift rockets continu- 
ously for two minutes. The hydrogen 
peroxide system is pressurized by two 
3,600-psi. helium tanks. 

Forward or lateral movement is ac- 
complished by tilting the simulator 
forward to achieve the desired velocity 
increment and then righting the vehi- 
cle and coasting until it is decided to 
stop the translation. This is done by 
tilting the simulator in the opposite 
direction, through the same angle and 
for the same amount of time, in 
order to remove the original velocity 
increment. 

Variable stability and control system 
utilizes lOO-lb.-thrust hydrogen peroxide 


rockets, mounted in opposing pairs, to 
control attitude. Eight yaw rockets are 
mounted in pairs in a horizontal plane 
around the perimeter of the framework 
at the center of gravity level. 

Only two rockets are used at any time 
for yaw control (roll about the vertical 
axis). The two rockets arc located on 
opposite sides of the FFTV and pro- 
vide thrust in opposing directions to 
provide rotational torque. Only four 
rockets are necessary for full yaw con- 
trol, and extra rockets, fed by different 
fuel tanks, provide complete redun- 
dancy in case of malfunction or fuel 
starvation in the main system. 

Extra yaw rockets also provide vernier 
translation capability, the ability to 
move forward or laterally without tilt- 
ing the vehicle. This technique also will 
be evaluated during the flight-test pro- 
gram. 


Eight pitch and roll rockets, mounted 
in pairs on the lower portion of the legs, 
provide complete redundancy, since 
control in these two modes may be 
accomplished by utilizing only four 
rockets. 

Zero-zero Weber Aircraft Co. pilot 
ejection scat will be installed on the 
FFTV. The light-weight, rocket-assisted 
seat has a trajectory of approximately 
200 ft., with forceful separation of the 
seat from the pilot and automatic chute 
deployment. 

Landing shock will be absorbed by 
cither pneumatic or hydraulic oleos. 
Final design has not been fixed. Tire 
shock struts will have flexible joints de- 
signed to absorb vehicle inertia at veloc- 
ities up to 3 fps. 

Oleo system is designed to withstand 
vertical descents up to 10 fps. In case 
the simulator contacts the ground with 


Lunar Approach Techniques and Landing Problems Defined 


Los Angeles— Lunar approach techniques and landing prob- 
lems currently under study in the Apollo program were defined 
here recently by Joseph S. Algranti of National Aeronautics 
and Space Administration’s Manned Spacecraft Center. Al- 
granti, chief of the center's Aircraft Operation Group, pre- 
sented his report at the American Society of Mechanical Engi- 
neers' Aviation and Space Conference. 

Landing approach to the lunar surface will begin after the 
command module has been placed in circular orbit around the 
moon at an altitude of 80 naut. mi. and a velocity of 5,700 
fps., Algranti said. After separation from the main vehicle, a 
small change in the velocity vector of the LEM is introduced 
by firing toward the center of the moon, putting the landing 
vehicle in an equal-period, elliptical orbit with a perigee of 
about 50,000 ft. 

Coasting period of 20-30 min., during which the landing 
vehicle traverses about 90 deg. of lunar longitude, brings the 
LEM to its nearest approach to the moon, where final braking 
begins. Braking thrust theoretically removes all forward velocity 
during the descent, and the vehicle pitches up to a vertical 
attitude and hover at 1,000 to 2.000 ft. altitude. 

Pilot then selects a suitable landing site and begins the final 
portion of the descent to a soft landing. Present simulator 
training requires that the pilot be able to translate 1,000 ft. 
from hover position and touch down within two minutes after 
the pitchup maneuver. 

During the final portion of the moon landing, use of lift 
forces for attitude control by gimballing the lift engine or for 
vehicle translation by tilting will result in slower acceleration 
than on earth. The slower acceleration results from the lower 
power level (reduced by a factor of six) available to move the 
same mass. To compensate for these slower handling charac- 
teristics, it will be necessary to increase pitch and roll tilt angles 
to 30 deg. The 30-dcg. tilt angles will provide about the same 
response as a 5-dcg. tilt angle with a full-powered simulator on 

Almost total absence of lunar atmosphere— 10 -l “ that of 
earth’s— will result in the landing vehicle not being subjected 
to aerodynamic damping or drag forces. This absence of drag 
and damping will affect handling qualities of the vehicle, Al- 
granti said, since no speed stability or limitation on velocity 
is provided. 

Manual landing approach is more likely to succeed than any 


fully automatic system, Algranti said. Pilots have already 
demonstrated ability to control jet thrust-supported vehicles 
easily, without stabilization and damping, given proper handling 
qualities, lie added. Also, the only completely automatic landing 
system approaching operational usefulness— the British BLEU 
system (AW Jan. H, p. 70)— requires extensive ground ILS 
equipment, which won't be available on the moon. 

Little work has been done to date on the fuel sloshing prob- 
lem in analog simulator studies. Algranti noted, because it is 
difficult to program into computers. This problem will be 
closely investigated in the dynamic simulator research programs. 

Simulator studies to date have established pilot preference 
for a rate command system with an attitude hold. A backup 
system under consideration is an acceleration command system. 
However, this approach requires much more training for good 

Characteristic velocities attained in analog studies arc descent 
rates of 2 to 6 fps. and translational velocities less than 1 fps. 
have been attained at touchdown. Algranti said. 

One unforeseen problem evident from analog simulator 
studies of lunar approaches is “bouncing" away from the moon 
during the pitch-up maneuver. "Bounce" is due to inadvertent 
introduction of a climb component, resulting from residual 
thrust of the braking engine which cannot be throttled down 
below A maximum thrust. 

With the rapid decrease in fuel weight— about 50% during 
the braking maneuver— and the low lunar gravity, pilots have 
often found themselves climbing away from the simulated moon 
surface with minimum thrust on and a small percentage of 
landing fuel left, Algranti said. 

To overcome this problem it will be necessary to furnish 
LEM pilots with some type of guidance for a controlled pitch- 
ing maneuver to avoid “bounce,” or else provide engine shut- 
down and relight capabilities during the hover phase. 

Guidance system for the controlled pitching maneuver prob- 
ably would be in the form of an instrument display for the 
pilot so he can fly the maneuver, rather than a completely 
automatic control. 

One form of presentation might be the horizontal and vertical 
bars on an attitude scope (similar to ILS needles). Engine- 
shutdown and relight capability during hover introduces a 
reliability factor and probably will not be incorporated unless 
other methods prove impractical. 
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MATCHED TO THE JOB! 



GM-HARRISON CONTROLS 
CRITICAL TEMPERATURE FOR 
NEW TURBINE-POWERED HELICOPTER 


EXPERIENCE is the vital key to critical heat transfer problems. In designing temperature control equip- 
ment, GM-Harrison engineers draw on a rich fund of knowledge acquired in many fields . . . nuclear, aero/ space, 
automotive, marine, and industrial. This broad experience, coupled with a complete line of basic designs, is 
the reason why Harrison heat exchangers are so precisely MATCHED TO THE JOB . . . to provide an ideal 
combination of performance, reliability and economy. 


fret- an Infortnalivt 48-page 
lino . . . wrllo 10 Deparlmenl 902. 
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AERO/SPACE, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS 



Du Pont announces 


TD NICKEL SHEET 


First commercially available 
dispersion-strengthened* sheet 
material capable of sustained 
service at 1800° F to 2400° F! 


TD NICKEL SHEET is now available 

in commercial quantities. It offers broadened 
opportunities for the design of components 
and equipment capable of sustained opera- 
tion at temperatures up to 2400° F. Consider 
these facts : 

1. High temperature strength 
Compared to superalloys, TD Nickel sheet 
has notable advantages in both high temper- 
ature tensile and stress rupture strengths. 
For example, typical ultimate tensile 
strengths of TD Nickel sheet are: 

1800° F- 20,000 psi 
2000° F- 16,000 psi 
2200° F- 10,000 psi 
2400° F- 4,000 psi 

2. High temperature stability 

Unlike superalloys, TD Nickel sheet can be 
thermally cycled to 2400° F with little or no 
sacrifice in its mechanical properties. 

3. Formable at room temperature 

TD Nickel sheet can be worked similarly to 
nickel— at room temperature. It can be 
formed and machined using standard metal- 
working practices. No solution anneal fol- 
lowed by an aging heat treatment is re- 
quired to develop strength. Brazed joints are 
readily produced (welding methods are 
under development). 

Sheet sizes available 

TD Nickel sheet is available in gages from 


.010 in. through 0.187 in., widths up to 24 
inches and lengths up to 36 inches. Foil gages 
are available on special order. 

Bars available, too 

TD Nickel bar is also commercially available 
—in diameters of Vz in., % in., 1 in. and VA 
in.— all in 20 foot lengths (annealed). Tech- 
nical data are available. See below. 

Full information 

For complete descriptive information, write 
on your company letterhead or use the cou- 
pon, below. (To aid our reply, please list your 
particular end-use interest. ) 


DU PONT METAL CENTER 
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7nne State 



FOR 


PRECISION SWITCHING SYSTEMS 

WITH 

BUILT-IN RELIABILITY 

Let our experience in engineer- 
ing • research • development • 
design • production assist you 
on your project. 



one lee while moving at a speed in ex- 
cess of 1 5 fps., it probably will tip over 
due to a high center of gravity. 

I'FTV will rest on frec-caster wheels 
for easy ground handling during initial 
flights. These will be replaced with 
pads later in the test program. Maxi- 
mum speeds of the simulator probably 
will be about 70 mph. horizontally and 
60 fps. vertically. 

Calculation of drag on the unconven- 
tional shape of the FFTV. however, has 
proven difficult, and verification of the 
performance figures in the wind tunnel 
will be necessary. Ceiling, with the 
present jet engine, will be about 5,000 
ft. mean sea level on a warm day. 

System Detects Holes 
Caused by Meteoroids 

Technique for detection and location 
of meteoroid holes in manned space 
vehicles has been developed by the 
Martin Co.'s Denver Div. 

System takes advantage of the double- 
hull construction— an outer meteor 
bumper and an inner pressure bulkhead 
—that will be incorporated in future 
spacecraft and space stations. 

Void between the two hulls would 
be packed with thermal insulation-filled 
vinyl bags which are approximately 5 ft. 

The bags— which would be punctured 


before installation to allow expanding 
gases to bleed off as the vehicle leaves 
the earth's atmosphere— would contain 
pressure transducers connected to a 
suitable alann system. 

In the event that a meteoroid should 
penetrate the bumper and be stopped 
by the insulation in the vinyl bag. no 
alann would be raised, since there is 
no pressure external to the spacecraft 
which would stimulate the pressure 

But if a meteoroid penetrated the 
inner hull of the vehicle, life-support 
air would leak into the vinyl bag and 
activate the alarm system. The crew 
would immediately be made aware of 
the danger and. if the pressure trans- 
ducer leads from each bag were con- 
nected to separate lights on a hull 
status panel, they would know the ap- 
proximate location of the hole. 

The inside wall of the cabin could 
be patched quicklv and easily, and the 
effectiveness of the repairs would be 
measured by the alarm system, which 
would remain activated as long as air 
continued to escape. 

Martin built and tested a working 
model of the system late last year. The 
insulation-filled vinyl bag functioned 
properly. 

Even though the bag was punctured 
numerous times, the pressure transducer 
activated the alarm whenever air was 
introduced into the bag. 
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This fact bears repeating: Air 
France is the world's largest air- 
line. Air France carries cargo on 
the longest system of undupli- 
cated route miles — 201,000 — of 
any airline in the world. Air France 

;s than any other airline in the 
world. If you're a Forwarder, you 
an break bulk freight shipments 
,n Paris, Europe's finest break 
point. Then forward your cargo on 

capital city in the world. Terminal 
and transfer facilities at Orly are 
the world's most modern. Their 
only match: The Air France Idle- 
wild Terminal in New York. Three 
all-cargo Super H flights depart 
from here each week. Plus daily 
jet flights. (Air France also jets 
cargo from Chicago, Houston. Los 
Angeles. Anchorage and Mont- 
real.) For special cargo, special 
aircraft diversions are quickly 
arranged. Where in the world do 
you ship to? Air France, world's 
largest airline, serves the area. 
Discuss this with your Freight For- 
warder or Cargo Agent. Or call on 
Air France Cargo Service Office. 

AIR FRANCE 
CARGO v>«- 


PRODUCTION BRIEFING 


First Lear Jet production components 
arc being assembled in wing, fuselage 
and empennage jigs at the company's 
Wichita. Kan., plant. Initial executive 
jet aircraft is scheduled to fly in June 
and the second and third bv September. 
Ground-stand tests of the GE 610 pow- 
erplant arc expected to be completed 
at the company’s Wichita facility later 
this month. 

Bristol Siddelcy Engines, Ltd., and 
Alfa Romeo S.p.A have signed an agree- 
ment covering manufacture and o 
haul of Gnome helicopter engines 
Italy. Gnome, based on the General 
Electric T5S. is the powerplant for the 
Agusta Bell 204B helicopter. 

De Havilland Trident transport com- 
pleted high-speed handling and flutter 
trials earlier this month, reaching a true 
airspeed of Mach .9 in level flight and 
Mach .96 in a shallow dive. 

Geoscience Ltd., Solana Beach, 
Calif., will conduct a second phase of 
research on auxiliary nuclear power 
space systems under 5150,000 contract 
awarded by the Atomic Energy Coin- 


Space Parachute 

System and weight tradeoffs between 

guided parachute configuration, for carl 
and planetary (Mars) atmospheric entr 
will be examined in a nine-month stuc 
for NASA's Ames Research Center-no 
ipeting proposals submi 


Stud 


month. 


etrorocket phase 


gle toroidal-type thrust 
multiple chambers, will 
the study. 



MEMORY— as constant as the North Star, 

as lively as the last incremental 
count. General Time's INCREMAG 
provides this needed characteristic 
in electronic digital systems. Peak of 
the current state of the art, this com- 
pletely solid state magnetic counter 
has proven its reliability in scores of 
military and industrial applications. 
It performs many functions. 

■ Counting 

■ Frequency Dividing 

■ Programming 

■ Timing 

■ Memory Storage 

■ Pulse Delay 

■ Integrating 

INCREMAG will count either peri- 
odic or random pulses without loss of 
prior count. Even if power fails, 
INCREMAG remembers. 

Like all General Time electronic sys- 
tems and components, INCREMAG 
offers these advantages. 

■ Simplicity of design— dependability 

■ Low power consumption 

■ Minimum size and weight 

■ Rugged construction 
INCREMAG is available on an off- 
the-shelf basis, or can be readily 
modified to meet special needs. 


GENERAL TIME 
CORPORATION K3 
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CAPABILITY BEATS SPECS 


This 15' dia. x 28' space environment chamber built by 
PDM for Los Angeles Division of North American Avia- 
tion, Inc., was designed to produce a vacuum of 5 x 10 7 
Torr in four and one-half hours. In shakedown tests, it 
reached this level in two hours and ten minutes. It went on 
to reach 6 x 10 B Torr without an LN, shroud or bakeout. 

In addition to present performance excellence, provi- 
sions have been made for an LN 2 shroud and bakeout. 

Consult PDM on your space facility requirements. 


Twenty-five years of aerospace experience, including the 
design, fabrication and erection of the nation's largest 
environmental facilities are your assur- 
ance of peak performance efficiency. For 
details, phone, write or wire Pittsburgh- 
Des Moines Steel Company, Neville Island, 

Pittsburgh 25, Pa. punts and offices m 22 ernes 

PITTSBURGH-DES MOINES STEEL COMPANY 



AERONAUTICAL ENGINEERING 



LATEST VERSION of Czcch-dcsigncd and developed L-29 two-place jet trainer is shown in new picture above. Design changes over 
earlier model include installation of speed brakes on sides of rear fuselage plus provision for auxiliary fuel tanks beneath the wings. 
Aircraft apparently also now can accept a nose radar installation. A second L-29 is parked in the background (upper left). 


Czechs Seeking Foreign Outlets for L-29 


Geneva— Czechoslovakia is seeking 
foreign market outlets for its recently 
developed L-29 two-place jet trainer 
specifically designed to operate from 
the sod runway systems still prevalent in 
a number of areas, including large sec- 
tions of East Europe, Africa and Asia. 

First formal report from Czechoslo- 
vakia says the lightweight aircraft is 
powered by a domesticallv designed 
M-701 turbojet engine with 1.962-lb. 
thrust. Engine reportedly was dev eloped 
hv the Walter Minor group of Czecho- 
slovakian Aviation Department. 

Designed for use through basic and 
advanced training cycles, the L-29 has 
at least a marginal all-weather capability 
and can be converted to a combat con- 
figuration if required. The Czech re- 
ports state that the mid-wing aircraft 
can be adapted to both intercept and 
dose-support modes, carrying either air- 
to-air or air-to-ground missile systems. 

The L-29, first jet aircraft known to 
have been completely designed, devel- 
oped and built in Czechoslovakia for 
scries production, has a quoted maxi- 
mum speed in level flight of 3S2 mph. 
at sea level. Maximum speed at an alti- 
tude of 16,400 ft. is quoted as 407 mph. 

Maximum rate of climb is relatively 
slow when compared with other trainer 
aircraft in its category-2,760 fpm. at 
maximum takeoff power at sea level: 
2.160 fpm. at maximum continuous 
power at sea level. Maximum endur- 
ance using only the 254 U. S. gal. ca- 


pacity of the internal fuel system is de- 
scribed as 107 min. Installation of two 
pvlon-mounted auxiliary wing tanks 
with a total capacity of approximately 
SO U.S. gal. boosts this figure to 150 
min., according to the Czech reports. 

Fuel consumption is quoted at be- 
tween 152 and 15S U. S. gph.. depend- 
ing upon speed and prevalent weather 
conditions. Maximum range with a 5% 
fuel reserve is said to be 400 mi. with- 
out wing tanks, 555 mi. with them. 

Latest photograph of the aircraft in- 
dicates that the present version of the 
L-29 has been modified from an earlier 
model to incorporate a number of de- 
sign changes. These include: 

• Removal of nose-mounted landing 


L-29 Specifications 


Wing span 33.76 ft. 

Wing 3tca 213 v, (• 

Wing aspect ratio 3 36 

length 35.47 ft. 

Height (on ground) 10 27 ft. 

Empty weight 4.943 lb 

Normal gross w-cight 7.240 lb. 

Max. gross weight 7.820 lb 

Max speed (sea level) 382 mph, 

(at 16.400 ft.) 407 mph. 

Range, standard fnrl 400 mi. 

Range with am. fuel 555 ou. 

Max rate of climb 2.760 fpm. 

Max. ceiling 37.500 ft. 

Service ceiling 35.900 ft 


light shown on earlier model to an alter- 
nate location on the forward landing 
gear mount. Nose section on latest ver- 
sion also appears to have provision for 
installation of a radar antenna. 

• Provision on the newer design, which 
may be the operational configuration, 
for installation of a pylon-mounted aux- 
iliary fuel tank beneath each wing. 

• Shift in locations of the pitot tube 
installations. Earlier model carried a 
pitot tube on the left wing tip. witli a 
second positioned at the base of the 
horizontal slab fin of the T-tail design. 
In the latest version, a pitot tube is 
mounted almost midway along the 
leading edge of each wing section. 

• Installation of speed brakes on either 
side of the rear fuselage section. 

• Fillet apparently has been added to 
wing root area adjoining each air intake, 
and the inboard wing section appears to 
have been strengthened and cranked. 

Czechoslovakia officials say the air- 
craft, by early this year, had made more 
than 1,300 test flights for a total of 
about 1.150 hr. in the air as part of its 
government certification program. A 
Czech report on the L-29 says: 

"As a result of these [tests], it was 
chosen from among several prototypes 
of turbojet training airplanes as comply- 
ing best with the requirements imposed 
on airplanes of this category. 

"It may therefore be expected that 
the L-29 . . . will be used also in foreign 
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Pershing, Launcher System 


First firing of a Martin Pershing bal- 
listic missile in a series of "rough han- 
dling and transport” exercises at Cape 
Canaveral was carried out early this 
month by Martin-Orlando Div. person- 
nel with troops of the 44th Artillery 
Battalion, Ft. Sill, Okla., as observers. 

Firing toolc place Apr. 5, two days 
after the last R&D shot. Later shots 
are being carried out with Army person- 
nel replacing Martin personnel in in- 
creasing numbers. 

Troops from the Ft. Sill unit con- 
ducted their first test firing Apr. 1 2 here. 
In that shot, the missile, fired from its 
launcher on a sloped, sandy surface, im- 
pacted in the pre-sclcctcd target area. 

First exercise involved movement of 
the assembled missile on its mobile 
launcher together with a complete set 
of tactical equipment through rough 
terrain near the Martin-Orlando plant. 
The missile and equipment were then 
returned to the plant, disassembled, 
repacked in containers and moved to 
the Cape for firing. No attempt was 
made to duplicate a tactical firing. 

Purpose of the exercises is to gain 
field firing experience with the Pershing 
and its launcher in the hands of troops 
from a regular Army unit. 

The launcher, officially known as 
F, rector - Launcher. Guided Missile, 
Transportable (ELGMT), is manu- 
factured bv Unidynamies, a division 
of Universal Match Corp. of St. Louis, 
Mo. 

Launcher is used differently in three 
modes of Pershing delivery: 

• By track. Missile sections are trans- 
ported into the area by truck and the 
mobile launcher is hauled piggv-back 
on the XM-474-E2 tracked vehicle. 
At the launch site, a crane truck, one 
of two trucks included in the system, 
hoists the missile sections onto the 
launcher for checkout, erection and 
firing. 

• By mobile launcher. Missile sections 
less warhead are loaded on the launcher 
atop the XM-474-E2 tracked vehicle 
and moved to the launch site as a 
complete unit. Warhead is assembled 
at the site and the missile is checked 
out, erected and fired. 

• By helicopter. Missile and support 
equipment is transported to the site 
by helicopter (AW Feb. 4, p. 84). A 
light crane truck, also flown in, moves 
the launcher into firing position where 
the missile sections are placed on it for 
firing. 

In a typical launch situation, the 
missile less guidance package, warhead, 
fins and umbilical cable rests in the 
launcher’s erector frame with its nose 
slightly elevated. The azimuth ring, 
which is hinged at the base of the 


launcher, is connected to the base 
of the missile earlier. 

Launch pad, also hinged at the base 
of the launcher, is swung down and its 
three jacks positioned. The third, i 



^DYNAMICS' mobile launcher shown 
>p XM-474-E2 tracked vehicle. Main 
inch sequence drawings show hinged 
inch pad swung down and positioned by 
ks. Warhead, guidance package and fins 
: added in Step 3. 


Field-Tested 


missile to the horizontal where the tic- 
downs are removed. Fins, guidance 
package, warhead and umbilical cable 
mast are attached at this stage. 

Next, initial leveling of the entire 
launcher is performed. Leveling is con- 
trolled automatically and initiated when 
a rotary switch on the control panel is 
turned to the “checkout" position. 
Same operation also signals the fire con- 
trol pack to begin horizontal checkout. 

When leveling and horizontal check- 
out are complete, a light signal indi- 
cates the missile is ready to be erected. 
The rotary switch is turned to the erect 
position and missile is raised toward the 
vertical. 

If the launcher begins to tilt six de- 
grees or more, a siren sounds and the 
erector is stopped while automatic rc- 
levcling takes place. When the launcher 
is level again, the siren stops and erec- 
tion continues. 

When the missile is in the vertical 
position, resting on its azimuth ring and 
launch pad, the erector is disconnected 
and lowered. While the erector is low- 
ering, fine leveling of the missile takes 
place. When this is finished, the missile 
is revolved to the correct azimuth by 
the azimuth drive motor. The azimuth 
ring clamp is then removed and the 
missile is ready for firing. The complete 
firing procedure is expected to take only 
a few minutes. 

Main variation of this basic procedure 
occurs when the missile sections are 
loaded at the launch site. Here the 
azimuth ring and launch pad are swung 
out of the way while the loading takes 
place. The first stage is removed from 
its container by crane and lowered onto 
the erector frame, with the front sup- 
ported by pedestal mounts. 

Launch pad is swung up to position 
the azimuth ring against the base of the 
first stage. After this, the launch pad is 
lowered and its jacks are positioned 
against the ground, as described before. 

Second stage is removed from its 
container and mated to the first stage 
with the aid of a crane. After the stages 
arc joined, the crane is used to raise the 
missile slightly while the pedestal 
mounts are removed. The missile is 
then lowered into the erector frame and 
the remainder of sequence is as de- 
scribed above. 

Entire launcher mechanism is electro- 
mechanical except for the one manually 
operated jack on the launch pad. The 
system is designed so all electro- 
mechanical operations, including erect- 
ing the missile, can be performed manu- 
ally in the event of a power loss. 

Mobile launcher weighs 5,500 lb., is 
20 ft. 3 in. long, 6 ft. 11 in. wide and 
8 ft. high. 
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more forward looking in their decision mak- 
ing than we were during this time period. 

This was a time of major reappraisal ol 
our national security program. For us to 
continue to mark time was, in my mind, 
very dangerous. It was apparent that we 
should strive for the hydrogen bomb. How- 
ever, there was still substantial disagreement 
on whether or not to pursue the program. 
The General Advisory Committee, the scien- 
tific body advising the Atomic Energy Com- 
mission, turned the program down. They 
did not say that it could not be done ac- 
cording to the theory. However, they did 
develop a number of other impressive 
objections. If it could be made, it could 
not be delivered over the target because of 


the lack of large-enough airplanes. We had 
enough nuclear power; no more was needed; 
so why have excessive capacity to hit the 
enemy? It would be much too expensive 
and would bankrupt us. Above all. it was 
another spiral in the dangerous arms race. 
Let us not pursue the program, then the 
Russians will not proceed either. 

With this recommendation for the rejec- 
tion of the program there was a feeling of 
utter dismay on the part of people at Los 
Alamos. While they were working on 
minor revisions they had support. But the 
moment that we proposed a major scientific 
program seeking significant breakthroughs, it 
was called immoral. None of the people 
actually involved in the work would accept 


this. The decision regarding whether this 
program would be undertaken was a most 
crucial management responsibility. 

Finally. President Truman made a de- 
cision. 1 knew' that sincere men opposed 
the decision, but other more farsighted men 
were urging strongly that we go ahead. The 
decision was made to continue svith the 
development of the hydrogen bomb. 

Atom Bomb Technology 

But the decision also brought consterna- 
tion. Continue what? We only had a few 
scratches on paper and a few general 
parameters. We had discussed it a great 
deal; 1 had been thinking about it for years, 
but we were not as far advanced in tcch- 
nolgy as we were in 19?9 with respect to 
the atomic bomb. 

Our next problem, a very difficult one, 
was to get qualified scientific personnel to 
work on the program. But we did obtain 
them — a few veterans like John Wheeler, 
a number of young, untried people, and 
recruits from inside Los Alamos who had 
already decided that preparedness was some- 
thing we could not neglect. There was one 
major lesson which evolved. Management 
can do a great deal with intelligent and 
relatively inexperienced people who are 
highly motivated. 

Pressures for the canceling of the pro- 
gram continued. It was said that we did 
not need the hydrogen bomb, and that it 
really would not pay. Also there was strong 
pressure to ensure that the first device would 
have practical applications. We resisted all 
of these pressures. 

We insisted that as a first step we should 
not attempt to make a bomb at all. We set 
forth to design something that was new, 
not something which could be used, but 
an experimental device that would prove 
the theory on the smallest possible scale. 
After prosing the theory we could then en- 
gineer the bomb. I was fully confident 
that once the principle was established we 
could meet the requirements for making 
an operational bomb. 

Understanding Advanced 

We built a laboratory in the Pacific and 
then blew it up. but not before the signals 
generated in the explosion were recorded 
and the experiment completed. However, 
we had to make major alterations in our 
plans. As we advanced our understanding, 
we found that the original approach needed 
modification and revision. This is alwavs 
true when you arc pushing the outpost of 
scientific understanding. The experiment 
was a success and we were able to dcs’elop 
a correct theoretical approach and sub- 
stantiate it with technical findings which 
could not he contradicted. 

After the successful completion of the 
experiment. I decided that I was no longer 
needed at Los Alamos. I undertook the 
task of getting another decision put into 
effect — that of establishing a new labora- 

Wh.it stimulates creativity and advance- 



A Leader Chooses the Leader 

...for the C-141 Air Force Jet Transport 


"Look to Lockheed for leadership" says Lockheed. And, 
in selecting suppliers, Lockheed looks to the leaders for 
its sources for critical components. 

To assure reliable operation of the oxygen system in 
their new C-141 Air Force Jet Transport, Lockheed 
chose Puritan oxygen outlets and couplings. 

These units meet the new and improved standards for 
reliability, cleanliness, and ease of installation. For 
example, the line outlet nipple utilizes the principle of 
a saddle type valve and clamp assembly. Special flow 
control orifices may be incorporated into this unit to 
the requirements of the oxygen system. 

Puritan’s ingenuity in designing high quality, reliable 
components, and our prototype and model shop facili- 
ties are yours for the asking. Your inquiry will be 
answered promptly. 

Puritan Equipment, Inc., 1703 McGee Street, Kansas 
City 8, Missouri ... a subsidiary of Puritan Compressed 
Gas Corporation. 


Oxygen Equipment Engineers . . . 
join a progressive', growing technical 
staff. Contact N. E. Campbell, Personnel 
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TOUGH NUTS TO CRACK 


When you order Timken’ seamless 
tubing to form parts such as these 
special nuts, the hole is already 
made. The tubing has a spiral, even 
grain flow, created by rotary piercing 
techniques perfected by the Timken 
Company. This gives extra strength 
to nut bodies and threads. And cost 
savings from machined Timken steel 
tubes can be startling: one manufac- 
turer reports his production costs 
were whittled down 20% to 35%. 

The men who make Timken steel 


make the difference. 

You'll discover its high uniform 
quality is something special. You can 
trace this quality to the close team- 
work of our steel makers, working to 
fine alloy standards with fhe latest in 
steel-making tools. You'll find tube 
after tube, order after order, is clean, 
smooth and concentric. It's this 
trained technical team which has 
made us the foremost producer of 
seamless mechanical tubing. 

Call in a Timken steel sales engi- 


neer for more details on how these 
tubes can save you money. He has 
the training and ingenuity to help 
you right on-the-spot. 

The Timken Roller Bearing Com- 
pany, Steel and Tube Div., Canton 6, 
Ohio. Manufac- 
turers of Tapered r(iTH»T7T , »T' 
Roller Bearings, I I IV1 JVil JR| 
Fine Alloy Steel _ 

and Removable HNt (J'|'ii|7T 
Rock Bits. AHOY dlEEilj 

The men who make it make the difference 


TIMKEN ALLOY STEEL AND STAINLESS STEEL TUBING ARE AVAILABLE FROM STEEL SERVICE CENTERS IN MORE THAN 60 


IN THE UNITED STATES 




ORLANDO 

are of planned progress 

AT THE CROSSROADS OF 

FLORIDA 


CHAMPION 

GROUNDBREAKER 


This is Mayor Robert S. Carr 
and his famous groundbreaking 
shovel. We don't know if it's a 
record or not, but we've helped a 
new business break ground or cut 
a grand opening ribbon in Orlando 
on the average of one a week for 
the past six years. 

We’ve compiled some im- 
pressive figures about our $10 
billion market and the advantages 
of building your plant or ware- 
house in our "gateway to the 
moon” location. Start digging 
into this lucrative market by 
sending for our fact-filled folio 
today. Address your inquiry in 
confidence to Mayor Robert S. 
Carr, Room 504, City Hall, Or- 
lando, Florida. Or phone CHerry 
1-1511. 


DEFENSE CONTRACT AWARDS 

First Fiscal Quarter Summary — 1963 

Now available free from AVIATION 
WEEK & SPACE TECHNOLOGY are 
summary reports of defense contract 
dollar awards covering the first fiscal 
quarter of 1963. These reports show de- 
fense dollars awarded in 179 product/ 
system categories as compiled by Frost 
& Sullivan, Inc. Information is also avail- 
able on the second fiscal quarter 1962; 
third fiscal quarter 1962; and fourth 
fiscal quarter 1962. 


Reports are available on an individual request 
basis in the following system areas: 


Data Processing 
Navigation 

Meteorological Systems & Components 
Vehicles, Ordnance, Vessels 
Services 

Electronic Warfare 
CBR Warfare 
Communications 
Missiles & Space 
Aircraft 
Basic Research 

Miscellaneous Components & Sub- 
Assemblies 


Contact your AVIATION WEEK & SPACE 
TECHNOLOGY District Manager or write to: 
AVIATION WEEK & SPACE TECHNOLOGY 
RESEARCH DEPARTMENT 
330 West 42nd Street, New York 36, N.Y. 


■[ 0 : 
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Destination: EARTH 


After n final, over-the-shoulder 
glance at the craggy lunar scene, 
moon explorers will apply them- 
selves to the new task at hand — 
getting back home. How will the 
lunar declination at time of lift-off 
be interrelated with earth landing 

landing range from re-entry ar y= 
—6' to touchdown? 

Curves Provide Key 
The curves at upper right provide 
the key. Window AB describes the 

+0.5 to —20.5'”, acceptable for 
returning to an earth landing site 
at a latitude of + 10°. for a 2.5 day 
time of (light with a landing range 
of 2000 n.mi. from re-entry at y= 
—6° to touchdown. The schematic 

10 . As lunar declination varies 
through the acceptable range 
shown in the curves, the trajectory 
plane will rotate around the radius 
from earth center to landing site. 
Variety of Opportunities 



dude the design and development 

plish far-ranging missions as well 
as the analysis of the paths they 
will follow. We're developing the 
precise electronic systems that will 
guide, track and communicate with 
the men and machines. Our efforts 
along many aerospace frontiers are 
creating a number of opportunities 
for engineers and scientists with 
exceptional abilities. If your in- 
terests and experience qualify you 
to fill one of these positions in 
advanced areas of activity, we urge 

Details for 

Engineers and Scientists 
You will find details of current po- 
sitions on the next page. Your 
reply, which will be held in com- 
plete confidence, can be made on 
the attached Professional Place- 
ment Inquiry form or by writing 
Mr. R. M. Smith, Chief of Profes- 
sional Placement and Personnel, 
Mail Zone 130-90, General Dy- 
namics! Astronautics, 58.31 Kearny 
Villa Road, San Diego 12, Calif. 





LUNAR LIFT OFF ATs = -10° Heading for an earth landing site latitude of +10", a 
vehicle will describe this approximate trajectory over a 2.5 day time oj flight. Landing 
range from y— — 6 L ‘ to touchdown would cover some 2000 n.mi. in this case. 


G II II I) 


RE-ENTRY MINUS 60 SECONDS The earth will present this aspect to returning moon 
explorers as they near their destination. This photograph was taken at an altitude of 100 
miles from a NASA Mercury capsule, boosted into orbit by an Atlas space launch vehicle. 
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A MESSAGE OF INTEREST TO ENGINEERS AND SCIENTISTS 

Important positions exist in the following areas: 


DYNAMICS 

ENGINEERING 

BS or MS in engineering, physics or math 
with two or more years of experience and 
familiarity with the application of analog 
and digital computer techniques for open* 
ings in the following areas: 

STABILITY AND CONTROL: to conduct 
theoretical studies on the control dynamics 

To determine stability and transient response 
of space boosters in the presence of propel- 
lant sloshing, elastic bending modes, and 
non-linear servo characteristics. Must be 
familiar with analysis and synthesis tech- 
niques for establishing and evaluating control 
system parameters. Background in theoreti- 

system environments and general dynamics 
behavior of space boosters. 

STRUCTURAL DYNAMICS: to determine 
response of an elastic space vehicle to tran- 
sient loadings such as atmospheric turbulence, 
engine ignition, vehicle staging. Openings 
also exist in establishing vibration environ- 

evaluation of components and systems ... and 
for monitoring tests of complete or scaled 
dynamic models of space vehicles, including 
layout of test plan, instrumentation require- 
ments, scaling factors, etc. 

ADVANCED 

ELECTRONIC 

SYSTEMS 

Assignments are on such projects os giant 
boosters, advanced tracking systems and pay- 
load programs. Experience should include 
advanced design work in such electronic areas 
as guidance, communications, telemetry, data 
processing systems, antenna systems, or elec- 
tronic ground support systems. An advanced 
degree is desirable. 

STRESS 

ANALYSIS 

Specialists arc required to perform stress 

hide designs and associated ground equip- 
ment. The development of new analysis 
methods and test design for evaluation of 
structural adequacy arc additional tasks in 
this area. BS or MS degree and at least three 
years of appropriate experience are prerequi- 
sites for these positions. 

ELECTRICAL 

ENGINEERING 

BS or MSEE with applicable experience 
required for assignments in launch control 
systems design, packaging, test equipment, 
missile electrical power systems or compo- 
nent and systems testing. Openings exist 
in design, development, vendor qualification 
selection, and test of ground and airborne 
missile electrical equipment. 


THERMODYNAMICS 

ENGINEERING 

BS or MS in ME or AE to develop design 
criteria and perform methods development 
in the area of thermodynamics. Particular 
considerations are re-entry heating, heat dis- 

sources. Should have two years of experience. 

INERTIAL GUIDANCE 

BS degree in physics, EE or ME and 2 to 5 
years of experience in one or more of the 
following: 

TECHNICAL ANALYSIS: scope includes 
establishment of guidance and flight control 

formance, establishment of test parameters 
and initiation of design changes. 
AUTOPILOT DESIGN: assist in the detail 
design and development of the Centaur space 

eludes the autopilot, programming devices, 
and passive tracking equipment. The design- 
er is also responsible for design of necessary 

GUIDANCE SYSTEM: requires individual 
with design and fabrication experience for 
subcontractor control and to assure that the 
delivered guidance system is accurate and re- 
liable. To achieve this goal, the tasks range 
from purest analytical study to configuration 
control. 

DESIGN ASSURANCE 
and RELIABILITY 

Specialists, including top-level supervisory 
and individual contributors at all levels of 
professional and academic achievement, with 
strong backgrounds in either design engi- 
neering or reliability, or both. 

Tasks involve TECHNIQUE DEVELOP- 
MENT in the following: 

SYSTEMS: User-Operations Analysis, Reli- 
able System Design, System Reliability 
Models, Cost-Effectiveness Evaluation, Man- 
Machine System Analysis: 

COMPONENTS: Reliable Hardware De- 
sign, Hardware Analytic Evaluation, Com- 
ponent Evaluation, Parts and Materials 
Selection, Specification Criteria, Supplier 
Programs and Evaluation. 

Openings exist for experienced engineers 


preferably in statistics. BS degree required, 
higher degrees preferred. Circuit analysis 
with transistor and diode experience is also 
desirable. 

AERODYNAMICS 

BS or MS in AE or ME with experience in 
aerodynamic loading, hypersonic or super- 
sonic flow, calculation of aerodynamic co- 
efficients, and trajectory determination, to 

space flight regime and space environmental 
conditions. Must have above average analyti- 
cal ability. 


EXPLORE THE IDEA of growth 
and advancement with one of the 
nation’s prime aerospace firms, a 
company whose name is synony- 
mous with leadership in a broad 
range of pace-setting industrial ac- 
tivities. Among dozens of active 
study contracts and in-process hard- 
ware projects which assure far-rang- 
ing challenges to Astronautics staff 
members are Nova, Centaur, Atlas 
SLV III, lunar vehicles, manned 
space stations, solar monitors and 
an impressive array of orbiting and 
space probe vehicles. Consider the 
scope of these projects. Match your 
interests and abilities with the activ- 
ity descriptions at left. Visualize 
yourself at Astronautics, where the 
professional climate favors your ca- 
reer and the sunny San Diego cli- 
mate favors your family's year-round 
enjoyment of life. 



Explore the pleasures of San Diego living. 


'If the inquiry card has been removed, 
or if you wish to furnish or request 
more detailed information, please write 
to Mr. R. M. Smith, Chief of Profes- 
sional Placement and Personnel, Mail 
Zone 130-90, General Dynamics | As- 
tronautics, 383 1 Kearny Villa Road, San 
Diego 12, California. 


Openings also exist for graduate engineers in the following: 

STRUCTURAL DESIGN, RELIABILITY, ELECTRONIC DESIGN AND DEVELOP- 
MENT, OPERATIONS AND SYSTEMS ANALYSIS, WELDING ENGINEERING, 

MECHANICAL DESIGN, STANDARDS AND CALIBRATION LABORATORIES, 
and TECHNICAL WRITING. 

Gil INI) 

GENERAL DYNAMICS | ASTRONAUTICS 


men! in the technological world: com- 
petition in private industry, public criticism 
in government work, or the Russian counter- 
part of a Siberia if von do not succeed? Tire 
last method is not attractive to the freedom 
necessary for scientific pursuits. Public- 
criticism cannot be very vigorous when there 
is security. '11ms there is nothing left but 
competition. I felt that a second laboratory 
was needed to provide a second chance in 
case of failure of the primary program and 
also to provide needed competition to Los 
Alamos. People raised the argument of 
duplication and waste. We use this word 


facilities and programs, whereas in private 
inchrstry we talk about competition. I do 
not know which is the most appropriate 
word to use. but it seems that a little 
duplication is better than no competition. 
Fortunately that is how Washington saw it. 
Effective Management 
One word about my impression of effec- 
tive management, that of the Atomic En- 
ergy Commission. We were told to go 
ahead on the program and were given a char- 
ter to do something new which required 
major advancements in science and technol- 
ogy. We tried and we failed. Then we tried 
again and we failed again. At that time any 
reasonable management would have shut 
us down, but the AEC management was 


not reasonable, the management was good. 
They recognized that something new can- 
not be accomplished without taking risks 
and we were encouraged to experiment fur- 
ther. The next time we succeeded. 
Numerous Problems 

In 1951, Herbert York left the labora- 
tory and I took on over-all responsibility. 
Our problems were many. Public opinion 
was against atomic explosions. The govern- 
ment's policy was against atomic explosions, 
at least so they said. But we had one major 
advantage — a group of people who were 
dedicated to their work. We had inherited 
from Ernest Lawrence a decision-making 
process wherein everyone would participate 
in the discussion and analysis before a dcci- 

1 organized an associate directors group 
where each director carried the responsibility 
for his share of the -1, 000-man laboratory 
but also participated in the over-all decision 

One major decision which received nearly 
unanimous support svas to continue the 
major portion of our research work in 
preparation for further tests. This came in 
spite of our national policy of a unilateral 

with the restrictions placed upon us. It 
was not enough because only theory sup- 
ported by experiments and testing can be 



MSC Mission Control Center Layout Shown 

Model of second floor of $50 million Integrated Mission Control Center to be built at 
NASA’s Manned Spacecraft Center for controlling Gemini, Apollo and future space flights 
shows equipment layouts. All flights will be contiolled from the center room, supported 
by Flight Dynamics, Life Support, Vehicle Systems Network Support and Operation and 
Procedures staff rooms to the left of the center room. Conference rooms are to the right 
of the main control room. First floor of IMCC will house the computer complex; opera- 
tional and instrumentation facilities for telemetry, ground station and tracking radar opera- 
tions; communications equipment; and close-circuit TV. Duplicate main control and staff 
support rooms will be located in the third floor of the IMCC. 


NEED A MORE 
RELIABLE SOURCE 

a F0R 

ELECTRICAL 
4* CONNECTORS? 

Airwork guaran- 
% 1 tees on-schedule 

delivery of custom 
assembled Bendix’- connec- 
tors to MIL Specs. Most de- 
liveries made in less than 48 
hours.To order call 885-2401, 
Area Code 305, collect, or 
TWX 305-821-3720. 

O.E.M. DIVISION 

Rirwork 

INTERNATIONAL AIRPORT 
MIAMI 48, FLORIDA 
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We threw away the “book" and 
built a better ice detector! 

At United Control, we threw out the established 
design methods and found a fresh, simple solution 
to ice detection waiting to be discovered. This 
solution makes United Control’s new Ice Detection 
System the only fast, truly reliable icing sensor 
ever designed. The solid-state, completely en- 
cased probe has no holes to clog, no delicate 
parts exposed, and needs only an occasional wipe- 
down to sustain accurate operation. It utilizes a 
radioactive source (safer than the dial of your 
wristwatch), an aerodynamically-ideal sensing sur- 
face, and a Geiger-Mueller tube. As little as 0.015 
inches of ice interrupts a narrow beam of ''beta" 
particles, closing the control circuit and energiz- 
ing the de-icing system and ice warning light. The 
probe is then quickly de-iced to provide contin- 
uous icing rate signals. 

This system has proved itself on several fixed- 
and rotary-wing production aircraft. If ice detec- 
tion and control are your problems, United Control 
will be happy to arrange a screening of its special 
film showing the system in action. For more de- 
tails on ice detectors or the family of temperature, 
environmental, flight and propulsion controls, or 
accessory systems and components, call United 
Control: serving the aerospace industry— where 
reliability counts. 


UNITED CONTROL CORPORATION 


rally successful and the test ban took this 

The problems of maintaining enthusiasm 
and morale at Los Alamos and Livermore 
were somewhat greater than during the 
Manhattan Project. In wartime there was 
a very deep, dedicated interest. In peace 
time the problem of stimulating interest 
among the people at the laboratories became 
extremely important. \V e attempted to create 
flexibility so that a person could participate 
in deciding what work he was to do. If he 
was sold on the work then we had little 
problem maintaining enthusiasm. 

Morale Bolstered 

Another approach that helped greatly was 
to take the people into our confidence. We 
told them where things stood, and why. 
This became a vital issue during the mora- 
torium when many hundreds of people at 
Livermore were actively working on plans 
which might never be executed. This was 
a severe strain and not conducive to the 
best work. We kept the personnel informed 
by repeated talks on the month-to-month 
programs in the laboratory and how it was 
related to the negotiations going on outside. 

to members of the laboratory how their 

how much esprit de corps took hold and 
how a few senior people who really believed 
in the program transmitted this conviction 
to the rank and file. 

Creating and maintaining spirit and en- 
thusiasm was the most important manage- 
ment job at the laboratories. 

Management of our nuclear energy pro- 
gram still faces major problems of percep- 
tion of need and decision making. Today, 
some say we have enough and that further 
development is not necessary. They reason 
that everything that is worth knowing about 
nuclear explosives is already known. These 
arc the same tired arguments used against 

which have been used for the past twenty 
years. The possible peaceful use of atomic 

in mining are ignored. Today, as in the 
original discussions of the hydrogen bomb, 
we seem to be afraid of our cleverness and 
we seem intent on turning the clock back. 

Prime Function 

Management's prime function is to make 
decisions. In the scientific and technolo- 
gical area it is my opinion that the right 
decision is usually to go ahead unless there 
are clear, solid objections on technical 
grounds. After the decision is made, find 
the right scientific personnel to carry the 
program out and give them latitude and 
freedom to pursue the objective. It is that 
simple; vet, it is rarely done. It is of vital 
importance for us to get on with our nu- 
clear program. We have lost ground dan- 
gerously in the last 17 years. We cannot 
afford to continue on this treadmill of in- 
decision indefinitely. 
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More Defense, Space R&D Fallout Sought 


By Katherine Johnsen 

Washington— Kennedy Administra- 
tion. confident of this nation's dom- 
inant military position but worried over 
the economic picture, soon will launch 
a pilot program to stimulate science 
and technology for U.S. civilian mdus- 

As a starter, the House recently ap- 
proved $500,000 for financing during 
May and June, the last two months of 
Fiscal 1963. The President has asked 
S7.4 million for Fiscal 1964. 

One of the main objectives of the 
program is to obtain "fallout”— or 
“spillover”— from military and space re- 
search and development that can be 
applied to civilian industries. 

There is a wide divergence Of expert 
opinion on the outlook. 

Dr. Jerome B. Wicsncr. director of 
the White House's Office of Science 
and Technology, believes that as de- 
fense technology advances, it has less 
and less relevance to the civilian econ- 
omy— with notable exceptions, such as 
communications satellites, lie has 
warned Congress that unless there is 
a shift in emphasis from defense and 
space to civilian technology, the U. S. 
faces "a very serious" economic prob- 
lem (AW Aug. 6, p. 28). 

Dr. Edward C. Welsh, executive sec- 
retary of the National Aeronautics and 
Space Council, takes the opposite view. 


He holds that one of the best justifica- 
tions for space programs is the by- 
products that will accrue to the econ- 
omy (AW Oct. 30. 1961, p. 50). 

Dr. J. Herbert Hollomon, who. as 
assistant secretary of commerce for 
science and technology, will administer 
the new program, claims the answer is 
largely unknown since there has been 
little effort so far to translate the find- 
ings of military and space research into 
civilian industry. 

These are two projects planned bv 
his office: 

• Application of computer technology, 
now widely used in defense industries, 
to modernize civilian industries. 

• Screening of space and defense in- 
formation and developments, with an 
eye specifically on their industrial ap- 
plicability. 

The program will be accomplished 
largely by government grants and con- 
tracts to universities and non-profit or- 
ganizations. 

Tlic key figures m the Administra- 
tion's effort to stimulate civilian tech- 
nology are Dr. Wicsner. Commerce 
Secretary Luther Hodges and Dr. Wal- 
ter Heller, chairman of the Council of 
Economic Advisers. 

These three last year jointly estab- 
lished an advisors’ panel on civilian 
technology, headed by Dr. Milton Har- 
ris. vice president of Gillette Co. The 
panel recommended the pilot program 


now getting under way as a first step 
to stir the sluggish economy and retain 
a dominant U. S. position in world 
commerce. 

On Hodges' recommendation, the 
post of assistant secretary for science 
and technology was also authorized by 
Congress last year. Before assuming this 
position. Dr. Hollomon was general 
manager of General Electric Co.’s gen- 
eral engineering laboratory. He also has 
jurisdiction over Weather Bureau. Bu- 
reau of Standards. Coast and Geodetic 
Service. Patent Office, and Office of 
Technical Services. 

Dr. Hollomon recently told the 
I louse appropriations committee: 

"It is well known that our nation's 
defense posture and our space program 
depend upon research and development. 
It is less well known that our economic 
growth and our ability to compete in 
world markets arc almost entirely de- 
termined by science and technology. 

"In recent years, our need to deal 
with the Russians and to surpass them 
in the space race has caused a pro- 
nounced shift in concentration of re- 
search and development from civilian 
to military and space programs. This 
shift has affected even our universities 
and technical schools, where research 
and development are increasingly con- 
centrated in fields that support the 
huge space and defense effort . . . 

"Fonnerly, military research often 
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BENDIX-PACIFIC RADAR ALTIMETER ...in production ...in service 


Now in service with the U. S. Navy, the Bendix-Pacific 
Radar Altimeter has been flight tested aboard the nine air- 
craft shown above. Qualification tests have been completed. 


Performance in each case exceeded specifications (± 5% or 
5 feet from 0-5,000 feet). Weight 11.5 lbs. Volume 175 cu. in. 
including indicator. Units for evaluation are available now. 



Bendix-Pacific Division 


led fairly directly to products and 
processes of importance to industry and. 
therefore, to economic growth. The de- 

example. Now. however, useful by- 
products from our modern defense and 
space research and development may 
well be less likely as the programs be- 
come more oriented toward the special- 
ized equipment needed for modern war- 
fare and for space vehicles . . . 

"The urgent requirement that we 
compete successfully on the world 
scene in defense and in space is now 
matched by the need to insure eco- 
nomic growth. Some of our industries 
are now at a disadvantage in world 
markets, often because other nations arc 
spending a higher proportion of their 
national income than we arc to stim- 
ulate the development of new products 
and processes. To compete we must 
make more effective use of our own 
scientific and technological capabili- 

Commerce Dept, figures reveal: 

• U. S-, with a population of 1 SO mil- 
lion, and Western Europe, with a pop- 
ulation of 200 million, are now making 
approximately the same investment in 
civilian technology. But Europe is in- 
creasing its effort at a far more rapid 
rate. It is doubling its investment every 
three vears, compared with everv 15 
years for the U.S. 

• Of a total annual government outlay 
ot S12.5 billion for research and devel- 
opment, SI 1 billion now goes into de- 
fense and space programs related di- 
rectly or indirectly to the military. 

• Non-govemment research lias lagged 
over the past decade as industry turned 
increasingly to government contracts. 
Between 1953 and 1963. non-govern- 
inent research increased from S2.2 bil- 
lion annually to S4.5 billion, while 
government expenditures mounted from 
S2.7 billion to $12.5 billion. 

In addition to directly stimulating 
the civilian economy, the Administra- 
tion is also eyeing the possibility of in- 
direct stimulation by way of patent 
policy. A government-wide policy is 
being evolved under the direction of 
Dr. Wiesner. 

Under it, the main criterion to deter- 
mine whether a government contractor 
should be given patent protection 
would be: Will the contractor exploit 
the invention for the benefit of the 
economy? The corollary would be: 
Would the economy benefit more if 
the government retained patent rights 
and granted licenses to other firms? 
Each case would be considered on its 

There is also strong support for es- 
tablishment of an independent agency, 
oriented toward the civilian economy, 
to make determinations on patent pro- 
tection. This was explained in con- 


gressional testimony by John A. 
Johnson, general counsel of National 
Aeronautics and Space Administration: 

"If we were to have a government- 
wide policy . . . there should be a 
single administrator or a single group 
of people . . . who should make all 
these determinations . . . The deter- 
minations ought to be made with refer- 
ence to broad questions of public policy, 
monopoly considerations, small busi- 
ness considerations, the general prog- 
ress of technology' and the useful arts. 
They don't really have to do with the 
space program as such or the defense 
program as such. . . ." 

Dr. Wiesner explained in testimony 
to a Senate small business subcom- 
mittee. headed by Sen. Russell Long 
(D.-La.). that a contractor with an 
established non-government commer- 
cial position generally should be given 
patent protection, since this would 
encourage him to make the investment 
essential to exploiting an invention. 


He said that highly specialized defense 
subcontractors in such fields as small 
vacuum tubes, transistors and electronic 
components would fall into this cate- 

On the other hand. Dr. Wiesner said, 
major aerospace prime contractors do 
not require patent protection. The in- 
terest of these companies, he told the 
subcommittee, lies in maintaining 
know-how with which to obtain addi- 
tional government contracts, rather than 
in commercial exploitation. 

Dr. Welsh told the Long subcom- 

"Patcnts have been used as an in- 
centive to economic progress and they 
have been used as a deterrent to eco- 
nomic progress ... It muddles the 
picture to cither indict or glorify the 

"If we are to give first priority to the 
public interest, then the disposition of 
each invention financed by public funds 
should be judged on its own merits.” 
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McNamara Outlines Nuclear Force Policy 


Washington — Defense Secretary 
Robert S. McNamara believes the U.S. 
should welcome Russia’s hardening of 
missile sites and expansion of submarine 
forces because this "will put less pres- 
sure on them to carry out a pre-emptive 
strike in a period of crisis.” 

This reasoning is one of the main 
threads running through his recent testi- 
mony before the Senate Armed Services 
Committee. He implied that the more 
versatile the Soviet offense, the more 
chance there is that action by both sides 
could be controlled, lessening the pos- 
sibility of a nuclear holocaust. 

McNamara emphasized to apprehen- 
sive senators that his strategy does not 
rule out U. S. use of nuclear weapons as 
this nation and Russia approach parity, 
but he held out the hope that Russia's 
decreased vulnerability may swing her 
sights away from American cities and 
onto military targets. McNamara as- 
sured senators again and again during 
his testimony that this was a hope, not 
an assumption forming a basis tor nar- 
rowing the U.S. means of delivering 
nuclear weapons. 

"I believe that they [the Russians] 
are moving toward more invulnerable 
missile systems," McNamara told the 
committee. “I think there is ample 


evidence that they are moving to sub- 
launched missiles. I think they are prob- 
ably directing a movement toward hard- 
ened missile sites. In each instance this 
would increase the invulnerability of 
their missile systems. I think further, 
however, that as they move in that di- 
rection we as a nation should not feel 
insecure. We should not feel weaker 
as a result of that movement. ... As 
a matter of fact, it wall put less pressure 
on them to carry out a pre-emptive 
strike in a period of crisis, and this is 
to our advantage.” 

Intelligence indicated that Russia at 
present is not trying to match the U. S. 
in quantity of missiles. McNamara said. 
“Therefore I can only conclude that 
at the present time their strategy is as 
Khrushchev has outlined it— a strategy 
directed primarily against our cities and 
our urban society . . .,” he said. “The 
Soviets have or will shortly have suffi- 
cient missiles to target all of the major 
urban areas of this country. It does not 
require a large number of weapons to 
accomplish that objective.” He esti- 
mated an all-out Soviet attack would 
kill between 20 million and 40 million 
Americans. 

To deter such an attack against U. S. 
cities, McNamara said, the Defense 


whelming nuclear superiority over 
Russia. Hopefully, this superiority will 
be so impressive that Russia will not 
launch a surprise attack, because its 
leaders will become convinced that the 
U.S. could survive it and strike back 
devastatingly. Also, a U.S. weapon 
superiority is designed to provide the 
option of using part or all of the nuclear 
forces in retaliation, he said. 

“Our total force requirement is deter- 
mined on an assumption that we must 
have sufficient strategic forces to ab- 
sorb a full Soviet strike and survive with 
sufficient strength to absolutely destroy 
the Soviet Union,” McNamara said. 
“Secondly, that in determining the 
force required to destroy the Soviet 
Union, we consider the possibility, but 
it is only a possibility, that we may 
wish to launch the force in waves. . . . 
Now the fact that it is launched in 
waves means that certain portions of it 
are exposed to potential further destruc- 
tion during the period it is withheld 
prior to launch. This in turn increases 
our requirements for secure communi- 
cations, secure command and control 
centers and invulnerable forces." Me 
conceded that this holding back of 
forces is "much more costly" than a 



total launch because it requires more 
warheads as well as “a much higher de- 
gree of invulnerability." 

However, McNamara said that "while 
it is improbable, there may be circum- 
stances in which we will wish to with- 
hold certain elements of our force, 
hoping thereby to give the Soviets some 

phasizc to you that this is not a stated 
operational policy; this is a choice of an 
alternative to use as an assumption for 
calculating force requirements for pur- 
poses of obtaining appropriation and 
authorization of Congress." 

He said that no matter how large the 
conventional forces of the West may be- 
come. "I foresee no period in the future, 
let's say in the remaining years of this 
century, when we can. under today's 
conditions, operate without a strategic 
nuclear force of the type we are propos- 
ing for this five-year period. . . .” He 
expressed considerable fear that using 
tactical nuclear weapons might escalate 
into an exchange of strategic missiles, 
but stressed that the U. S. would em- 
ploy tactical missiles if necessary. 

McNamara said this concern about 
escalation is prompting Defense Dept, 
officials to look for less powerful rather 
than more powerful tactical nuclear 
weapons. The theory is that the smaller 
the tactical weapon use. the bigger 
chance there is of avoiding escalation— 



uses another powerful Sundstrand system 


The J-35F “Draken” or “Dragon,” roaring across 
the sky, is the most powerful fighter defense system 
delivered to the Swedish Air Force by the SAAB 
Aircraft Company. Sundstrand Aviation supported 
this Swedish aircraft program by supplying the 
constant speed drive systems, from the first series 
version, J-35A, to the advanced version, J-35F. 

During the advancements in J-35 capability, the 
Sundstrand Constant Speed Drive — key to constant 
frequency a-c power so necessary for precise elec- 
tronic control — has kept pace with the aircraft re- 
quirements, providing the capacity to absorb 
weapon system growth, while offering efficient, 


reliable operation. As SAAB continues its develop- 
ment of the J-35, or looks forward to newer, more 
advanced aircraft, Sundstrand maintains its close 
contact with SAAB engineering, keeping abreast of 
aircraft electrical system requirements with state- 
of-the-art advancements in constant speed drive 
designs. If you are designing electrical systems for 
future or existing aircraft, contact Sundstrand 
Aviation, or . . . 

If you plan to attend the Paris Air Show, June 
6 - 16, 1963, be sure to visit the Sundstrand Booth 
C70, where the latest type of constant speed drives 
and cartridge-pneumatic starters will be exhibited. 


SUNDSTRAND '63— SUPPLYING DEPENDABLE EQUIPMENT FOR FREE WORLD AIRCRAFT 



SUNDSTRAND AVI AT ION 




ROCKFORD, ILLINOIS 







the firing back of larger nuclear 

McNamara said this balance of tacti- 
cal nuclear weapons was not so delicate 
that escalation would necessarily result 
from one side using a weapon bigger 
than needed for the job at hand. lie 
said: "I believe the cause of escalation 
will be the fear of one side or the other 
that the use of nuclear weapons by the 
other side is leading to their near-defeat, 
and a catastrophic defeat, which they 
would hope to minimize by initiating 
the use of strategic weapons. This is 
the circumstance . . . one side would 
be in, in the event that several hundred 
nuclear weapons had been used against 
it by the other side . . ." 

“We have a wide range of tactical 
nuclear weapons under development, in- 
cluding smaller nuclear weapons." Mc- 
Namara told the committee. “This is 
in order to try to develop a capability 
for discouraging escalation of a tactical 
nuclear conflict into the wider strategic 


© 


nuclear conflict, hoping to differentiate 
. . . between the magnitude of the nu- 
clear destruction associated with tactical 
nuclear weapons in such a way as to 
preclude any requirement for, or ten- 
dency to. quickly escalate." 

At another point he said: “A large- 
scale assault bv the Soviet Union and 
its satellite forces against Western Eu- 
rope would rather quickly require the 
use of tactical nuclear weapons in order 
to preserve the control of Western Eu- 
rope in the hands of the West. 
Whether that situation could then be 
limited to the use of tactical nuclear 
weapons is an open question in my 

Because of these fears about escala- 
tion, the Kennedy Administration is 
urging its allies to strengthen their con- 
ventional forces so that if the Soviets 
launch a land attack against Western 
Europe, they could be halted long 
enough to reconsider. “The scale and 
intensity of a conflict could go down as 



n 

well as up,” McNamara said. “The 
greater flexibility we are building into 
our forces gives us a greater ability to 
control and limit the scale of conflict.” 
Sen. Margaret Chase Smith (R.-Mc.) 
said that the theory that use of tactical 
nuclear weapons would impel escalation 
“was definitely not a basic hypothesis 
during the 1950s." Sen. Strom Thur- 
mon (D.-S. C.). assailed the McNamara 
policy, contending that the fears about 
escalation were paralyzing the actions 
of U. S. leaders dealing with the Soviets. 
“We are following the policy of accom- 
modation rather than winning the cold 
war in my judgment . . Sen. Thur- 
mond said. “We have to take a strong 
stand with the Communists, and I am 
afraid your [McNamara’s] thinking is 
more along the State Dept.'s lines than 
I once thought it was.” 

Other senators challenged what they 
considered to be too heavy a reliance on 
missiles at the expense of manned air- 
craft. McNamara repeated his earlier 
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arguments that U. S. forces would be a 
flexible mix of missiles and aircraft 
throughout the 1960s (AW Feb. 11. 
p. 67). 

This same fear about over-reliance on 
missiles evoked concern from military 
officials as well as senators. For example. 
Adm. George W. Anderson, chief of 
naval operations, said: “We have a fine 
weapons system in the manned bomber: 
the Strategic Air Command has done a 
wonderful job; we have a tremendous 
capital investment in it, and I certainly 
want to keep that force modern until 
we do know that the Atlas or Titan or 
the Minutcman or even the Polaris arc 
thoroughly reliable.” 

Brown Views Space 
For Military Support 

Washington— Dr. Harold Brown, di- 
rector of defense research and engineer- 
ing, believes space will be an important 
area for supporting military activities in 
any future war, but feels it is “conceiv- 
able but not likely” that weapons will 
be launched from space onto earth 
targets. 

This latest thinking on space as a 
military environment was given to the 
Senate Armed Sendees Committee dur- 
ing hearings on the Fiscal 1964 budget. 
This was Brown's response-taken from 
a censored transcript— when Sen. Strom 
Thurmond (D.-S. C.) asked "what part 
do you envision that space is going to 
play in the wars of the future and what 
are we doing to meet that rcquirc- 

"Spacc as a place to operate." Brown 
said, "is a place where you can do some 
of the things that you can do on earth 
or in the air better than you can do in 
cither of these places, and in some cases 
you cannot do them as well; that space 
as a place will be an important area for 
a number of support activities, things 
that involve (deleted) things that in- 
volve early warning, things that involve 
navigation, things that involve com- 
munication. I believe that some or 
many of those things can be done better 
in space than any other way, and we 
arc essentially funding that kind of 
activity fully, that is to say. supporting 
full-scale development projects in all 
of these areas. 

“I believe that it is conceivable but 
not likely that space may become an 
area in which armed combat takes place 
directly from space, that is. it may turn 
out that the best way to knock out a 
vehicle which worries you either because 
it is doing (deleted), or because it is 
earning a bomb or for some other rea- 
son, to knock it out of existence from 
another thing based in space. I believe 
that is not really very likely because you 
can probably do it better from the 


ground, and wc have a program that will 
allow us to do it from the ground. 

"I think that it is possible that in 
the future we will want to put men up 
in our military space vehicles so as to 
make the equipment work better, and 
if that is the case we have to have a 
larger payload capacity than we have 
now, we have to be able to support men 
in space over long periods of time, and 

"I am not at all convinced, by the 
way, that this will actually prove to be 
necessary', but I think it might well be. 
and for this reason we have our own 
program to provide these larger pay- 
loads, the Titan 3, for example, to co- 


operate with NASA and, perhaps, con- 
tribute to that program, to do more 
about Gemini; and there is the Dyna- 
Soar program which we arc now going 
to examine with respect to the Gemini 
to sec whether wc can put them to- 
gether or determine the optimum use 
of resources as between these two pro- 
grams. I think that shows how I envis- 
age things." 

Sen. Thunnond: “Do you feel, as 
someone has expressed it, that the na- 
tion that controls space will control 
the world? Do you feel that strongly?" 

Brown: "I would not subscribe to that 
statement partly because I am not quite 
sure what control of space means. I do 


CUT COSTS WITH THE ONE 
UNDERWING NOZZLE DESIGNED 
FOR ON-SITE MAINTENANCE — 

THE NEW BUCKEYE *13460! 



To replace major seals, disconnect nozzle (or Both major seals replace easily — with- 
drain hose), rotate collar to trip interlock, push out tools and without removing poppet 
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MORE POWER — MORE UTILITY . . The 47G-3B-l’s tremendous per- 
formance advantage is achieved by the matching of Bell's proven 
rotor system with a turbosupcrcharged engine. It flies at higher 
service ceilings with greater useful loads.. 1156 pounds at 
17,200 feet. It performs at peak efficiency on hot days, in muggy 
weather, in rarefied mountain air. Its supercharger maintains 
sea-level atmospheric pressure at the carburetor intake for 
maximum engine performance over a broad range of tempera- 
tures and altitudes. Increased fuel capacity permits more than 
3'A hours of working flight time with one load of gas. 

MORE COMFORT . . MORE MANEUVERABILITY . . Plenty of room for pilot 
and two passengers in the G-3B-l's new 60-inch wide cabin 
with comfortable bucket seats for each occupant. Improved 
control design increases the ship's stability and increased travel 
of the power-boosted control sticks provide greater maneuvera- 
bility with less pilot fatigue. 


(1 

BELL 

HELICOPTER 

COMPANY 


Fort Worth, Texas 

A Division ol Bell Aero space Corporation 

A Textron | Company 


MORE ECONOMY . . The 47G-3B-1 airframe is approved for 1200 
hours between overhauls . . an achievement unmatched by other 
manufacturers. With fewer overhauls and longer life (up to 
5000 hours) for mandatory retirement items, maintenance costs 
are naturally lower . . result, more payload pounds per operating 

The U. S. Army has chosen a similar Bell for its “nap-of-the- 
earth” armed reconnaissance missions. Meeting the Army’s rigid 
requirements is your assurance that the 47G-3B-1 is the world's 
hottest helicopter going for charter operators, business, industry 
and the military. For full performance data, write: Sales 
Manager, Dept. 333D, P. O. Box 482, Fort Worth 1, Texas. 


not sec that it is really feasible to con- 
trol space because a country will always 
have an advantage in space over its own 
territory because it can easily operate 
from the ground up into space. 

"I do not see a way, for example, in 
which space can be controlled to the 
extent that one can present ballistic 
missiles from being fired here going 
through space and coming down there. 
If a country could do that it would in- 
deed be in a fair way to control the 
world, and we continue to work on 
ideas that might have that effect. But 1 
think in the end it is not going to be 
feasible. 

Sen. Thunnond: “How do vou en- 
vision the purpose of a platform in 
space and what it could accomplish?" 

Brown: "A platform in space is good 
(deleted). It is good for doing com- 
munications, and it may be that you 
would want a big enough platform to 
put a man up there, because lie may be 
able to make the equipment work bet- 
ter. That, 1 think, remains to be seen. 
. . . Observation of weather is another 
one. ... I do not quite see the pur- 
pose of shooting weapons from a plat- 
form down onto the earth, not because 
it cannot be done, but because 1 think 
it can be done better from the earth to 
the earth.” 



For jet age flight safety, for scientific 
research and cloud physics studies 
for assistance to military operations 



Selenia integrated weather radar 

One integrated system for weather research and 
automatic balloon tracking □ Choice of X or C band for 
use in normal or special meteorological environments □ 
Shipborne version for oceanic weather information - 
Trailer version for military or civil applications □ 200 Kw 
peak power for maximum penetration and echo return □ 
Linear - Logarithmic receiver for quantitative measure- 
ments □ PPI/RHI/A displays Completely automated 
balloon track from target acquisition to 180 Km using 
automatic data printing unit. 



. INDUSTRIE ELETTRONICHE ASSOCIATE S.p.A. 
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H-21A TEST HELICOPTER is shown lifting off on remote-controlled crash flight. Trailing 
cord was for data recording. Fuselage markings helped chart deformation. 


VERTICAL FORCE FLATTENS fuselage (above) as aircraft rolls left. Note dun: 
in doorway. Strut-ruptured fuel tank exploded (below) as rotors hit runway. 



DUMMY IN EXPERIMENTAL SEAT No. 1 (left) 
scat No. 2 (photos on right). Dummy was pitched 


Crash Tests 

By Donald E. Fink 

New York— Helicopter test crash pro- 
gram. conducted by the Flight Safety 
Foundation, is yielding dynamic force 
data on which Army is basing new heli- 
copter design requirements aimed at im- 
proving troop crash survivability. 

Specifications covering a new troop 
seat design already have been written 
by Army’s Transportation Research 
Command (Trecom), sponsoring agency 
for the crash tests. The specifications 
will be reviewed at Army's Material De- 
velopment and Logistics Command 
later this month, prior to their release 
to industry as design requirements. The 
new design requirements will be applied 
to all helicopters and VTOL aircraft 
presently under development for Army. 

Army also is applying the test recom- 
mendations to operational aircraft by 
developing fixes which will improve 
their troop crash survivability. A retro- 
fit program has been started in con- 
junction with this, according to Frank 
P. McCourt, Trecom’s assistant di- 
rector of aviation, to check all heli- 
copters in Anny's inventory for crew 
safety deficiencies and to determine if 
corrective action is economically feasi- 
ble. 

Army's interest in improving crash 
protection for occupants of its heli- 
copters has come about naturallv with 
their increased use. McCourt said! Little 
vertical force data on which to base 
safety design requirements was avail- 
able, however, until Army contracted 
the Foundation to begin its test crash 
program in 1961 . The program has been 


SAFETY 



was held upright and sustained survivable shock. Second photo shows energy absorbers fully stroked. Horizontal and side braces failed on 
into bulkhead and sustained fatal head shock. Note peeled metal at base of scat’s center energy absorption leg. Seats will undergo further tests. 


Used to Study Survival in Helicopter Impact 

absorption leg extended from the center 
of the front support member to an at- 
tachment in the floor. Downward force 
on the seat pushed the extruded leg into 
the floor attachment, where it split and 
peeled back absorbing energy through 
its deformation. 

The third scat was a simple device 
made of stacks of paper honeycomb. 
Vertical force energy' created by the im- 
pact was absorbed by the crushing 
action on the honeycomb. 

Included in the H-21 were several 
Alderson anthropomorphic dummies, 
instrumented to measure acceleration 
in various parts of the body. Three were 
seated on the experimental scats, two 
were strapped on conventional military 

tional commercial helicopter seat and 
one of the dummies was seated in the 

The aircraft was flown to a height 
of about 60 ft. and a forward speed of 
30 mph. before it was crashed on the 
iumvay. The helicopter hit at an angle 
of about 40 deg. with the ground and 
at a rate of descent of about 40 fps., 
slightly over 27 mph. The crash was 
considered survivable because some 
“livable” space remained in the fuse- 
lage after impact. 

The nose gear failed upon impact 
and was driven up into the bottom of 
the cabin just aft of the cockpit. Both 
main gear assemblies failed immediately 
after the nose gear and the broken 
struts ripped into the fuselage, ruptur- 
ing the main fuel tank. A total of 54 
channels of electronic data was ob- 
tained from accelerometer on the dum- 


continued since then on a cost reim- 
bursable contract with an annual budget 
of 5310,000. 

The test crashes, which have been 
conducted at Deer Valley Airport in 
Phoenix, Ariz., by the Foundation's 
Aviation Crash Injury Research Div., 
have involved investigation of three 
main areas in which crash survivability 
can be improved through redesign. 
They are: 

• Scat and restraint harness coinpo- 

• Fire suppression. 

<- Airframe and landing gear shock ab- 

Six unpowered and two remote-con- 
trolled, powered helicopters have been 
crashed so far and six more powered 
crashes arc scheduled in the continuing 
program. The unpowered aircraft, four 
obsolete Piasecki H-25s and two Bell 
H-l 3s, were dropped 30 ft. onto a run- 
way from a crane which was moving at 
a forward speed of about 30 mph. 

The two powered tests were con- 
ducted with Sikorsky H-21 As, con- 
trolled by a helicopter drone flight 
system developed by Kaman Aircraft 
Corp. The remaining six tests will use 
two Cessna Yll-41s. one Bell YII-40 
(UH-1 prototype) and three more 
Sikorsky H-21 As. 

The next test, scheduled for later 
this month, will involve the crashing of 
an H-21 A to test several experimental 
scats and litter restraint devices which 
the Foundation has developed using 
data from the second H-21 A crash. 

Three Foundation experimental scats 
underwent preliminary’ tests in the sec- 


ond H-21 A crash, which was programed 
to simulate a severe but potentially 
survivable crash. 

Experimental seat No. 1 had over- 
head and sidewall attachment links and 
was suspended from six, 200-lb. ca- 
pacity energy absorbers. The energy ab- 
sorbers consisted of small pulleys with 
6-in. lengths of wire cable swaged onto 
them. Pulleys were attached to a frame 
on the upper fuselage. When the seat 
was slammed downward by the vertical 
force of the crash, energy was dissipated 
as the cables were peeled from the 
pulleys and the seat was brought to a 
gradual halt. 

Experimental seat No. 2 was a more 
conventional design with lateral tubular 
support members attached to the fuse- 
lage at the top of the back and at scat 
level. A single metal extrusion energy- 



CLOSE-UP VIEW of “peeling” type energy 
absorbers shows fully stroked cables, which 
were swaged onto the reels above them. 
Arrangement was designed for 40 fps. 
change in vertical velocity. Dummy in the 
scat sustained only a 20g shock. 
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TIME SQUEEZE 



Place: new york international airport 

A big needle-nosed transport stands poised for take-off 
in the mid-day sun. Suddenly its jets roar into full-throated 
life. The plane arrows down the runway and into the air in a 
sweeping climb-out that takes it to 70.000 feet in less than 
20 minutes heading westward toward the distant Pacific. 

Pl ace : 10s angeles international airport 

Out of the eastern sky the plane descends in a long glide, 
its engines muted, its wings still hot from the Mach 3 speed 
which outpaced the sun for 2,469 miles. Result? Time is 
squeezed until it runs backward and the plane arrives before 
it departs— less than two hours out of New York. 


fantastic ? Not at Lockheed California where studies 
involving flight characteristics and airline operation of the SST 
have been in process for some time. Projects like these are one 
reason why the Company appeals to the man who enjoys work- 
ing in a creative climate that welcomes new ideas and concepts. 

scientists and £«g//V££»s whoarequalifiedbyexperience 
and talent are invited to investigate these immediate openings: 
Electronic Systems; Flight Test; Aerodynamics; Thermo- 
dynamics; Dynamics; Guidance and Control; Operations 
Research; Astrodynamics; Aerophysics; Theoretical Physics; 
Astrophysics; Expanding Structures; Spacecraft Radiation 
Shielding. 

Write : Mr. E. W. Des Lauriers, Manager, Professional Place- 
ment Staff, Dept. 1104, 2401 N. Hollywood Way, Burbank, 
California. An equal opportunity employer. 



CALIFORNIA COMPANY 




mies and the airframe. Still and motion 
picture coverage also was obtained from 
ground positions and from high-speed 
16 mm. cameras mounted inside the 
fuselage. 

A high vertical force pulse, reaching 
175g at the floor level between 7 and 
12 millisec. after impact, was the prin- 
cipal force recorded. This was followed 
by a longitudinal force which built up 
to about llOg within 0.20 sec. after 
impact. Some lateral forces also were 
recorded, but the vertical and longi- 
tudinal components were the primary 
ones acting on the dummies. 

Cables from the energy absorbers on 
the first experimental seat stroked out 
to their maximum length and kept the 
dummy in a normal sitting position. 
Accelerometers on the dummy recorded 
a maximum of 20g acting in the pelvic 
region for about 0.10 sec. The 20 to 25g 
range is considered the maximum force 
a human can withstand for brief periods 
without sustaining serious injury. 

The dummy in experimental seat No. 
1 was restrained with lap and shoulder 
belts and an additional T strap between 
the lap belt and the seat pan to prevent 
the dummy from submarining under 
the lap belt. 

The second seat stayed intact and 
held the dummy upright through about 
a 7-in. stroke of the energy absorption 
leg. The upper back support member 
then failed, twisting the dummy to the 
left and breaking the left side support 
member. Vertical forces of 30g were 
registered in the dummy’s pelvic region 
for a period of 0.10 sec. The dummy 
restrained with a lap belt and a single 
diagonal chest strap, was thrown against 
the fuselage wall and sustained a head 
impact that would have caused severe 
head injury to a human. 

The dummy on the paper honey- 
comb seat was held in place with con- 
ventional lap and shoulder belts which 
were attached to the fuselage. Four 
layers of honeycomb were crushed in 
the vertical direction and two in the 


lateral direction. Acceleration in the 
pelvic region peaked at 20g. 

The two commercial helicopter seats, 
one with a dummy in it and the other 
with a sandbag, failed both in the longi- 
tudinal and vertical position. Complete 
collapse was prevented by the floor 
panels which were shoved up when the 
nose gear failed. The pilot dummy, 
seated on a conventional helicopter 
cockpit seat, submarined under its seat 
belt and crushed the forward portion 
of the seat pan. The shoulder harness 
inertial reel locked, but considerable 
slack was left when the dummy’s 
shoulders slammed downward instead 
of forward. The deceleration force was 
so violent that the dummy’s j-in.-dia. 
steel neck cable snapped. 

All four sidewall litter brackets failed 
and both litters smashed to the floor. 
Both dummies on the litters sustained 
impact forces beyond human tolerance. 
New Army litter brackets, using metal 
straps instead of metal castings now are 
being developed. 

The crash test program has brought 
about a change in the basic design con- 
cept previously applied to aircraft seats 
and restraint devices, according to 
Victor Rothe, manager of the Aviation 
Crash injury Research Div. Static loads 
were used as the basis for seat strength 
requirements in the past, which meant 
designers were concerned with the 
elastic qualities of materials up to the 
point of deformation. 

T he high shock forces resulting from 
rapid deceleration of a helicopter air- 
frame in a vertical crash have empha- 
sized the need for as much energy ab- 
sorption as possible, Rothe said. In this 
respect, the qualities of a material be- 
yond its elastic limit become important. 
Scat attachments made of metal straps 
and metal castings may have similar 
strengths up to their elastic limits, but 
beyond that castings tend to rupture, 
while the straps tear or stretch and pro- 
vide additional energy absorption 
through their defonnation. 


Crash fire suppression is the second 
major area being explored in the Foun- 
dation's test program. According to 
McCourt, Amiy statistics show that fires 
occurred in only 7% of their helicopter 
crashes, but that 63% of all helicopter 
crew and passenger fatalities were at- 
tributed to those crashes. 

The violent vertical forces encoun- 
tered in helicopter crashes tend to rup- 
ture the tanks and spray a cloud of 
atomized fuel over the aircraft. The 
problem of preventing a resulting fire 
was attacked in four ways: 

• Inerting the ignition points. Accident 
investigations and previous crash tests 
with fixed-wing aircraft showed that 
80 to 90% of crash fires were ignited 
bv hot engine components or by the 
electrical system. Inerting these two 
sources was expected to bring about a 
sizable reduction in crash fires. 

An inerting system was developed for 
the second H-21A crash test. It func- 
tioned properly, but a fire was started 
anyway when a piece of the landing 
gear strut hit the runway and caused 

3 Thc' fl-21 A inerting system used a 
water-nitrogen spray mixture, a carbon 
dioxide fog and circuit breakers to cut 
all electrical circuits at the generators. 
When the system was activated, the 
water nitrogen mixture was sprayed into 
the manifold area to cool it and to 
form a fire-smothering cloud of steam. 
Carbon dioxide was sprayed into the 
engine air induction system to cool the 
cylinders and bleed pressure was taken 
from the carbon dioxide system to actu- 
ate pistons which closed the throttles 
and shut off the helicopter’s fuel and 
oil lines. 

Development of a foolproof actuator, 
which will energize the system within 
0.2 sec. presently is under way. 

• Developing breakaway tanks. Another 
method of keeping fuel from possible 
ignition sources would be to carry it 
in breakaway tanks, which would 
wrench loose upon impact and tumble 


AVIATION WEEK & SPACE TECHNOLOGY, April 22, 1963 


115 


To the design engineer who’s 
never answered a recruiting ad 


If you’re the type of design engineer we’re 
looking for, cnances are you’ve never 
answered a recruiting ad. Probably you’ve 
never had to. You’ve pretty much had 
your pick of positions since you left 
school. You’re an outstanding performer 
in a field where there are serious shortages. 
Right now, you’re ready for bigger things 
By now, you’re well-grounded in testing 
and evaluating the designs of others. If 
we’re right, you’re doing designing of your 
own now, but not the sophisticated type 
you’d like to be doing. You’re ready for 
more responsibility. In fact, you need more 
experience on major design projects to 
keep moving ahead ... to keep up with 
the latest design techniques. 

Ready to answer your first ad? 

Here are a few facts about Honeywell that 
may help you make that decision. Start 
with growth. We’ve grown fast, but 
steadily and carefully with diversified 
projects and contracts. We’ve tripled our 
design engineering staff in the last 5 years. 
This would be a good point in our growth 
to join the Aero Division. You’ll have the 
variety and stability that goes with a 
broad-based company, plus a great op- 
portunity for future personal growth and 
advancement. 

Play a part in important projects 

We’re presently working on contracts for 
the Apollo Command and Service 
Modules, Gemini, etc. Honeywell control 
systems are in virtually every U. S. 
manned space vehicle. 

You’ll get merit pay and tuition aid 
Good men like to set a rapid pace, and 
we like it that way. We pay and promote 
to recognize individual performance and 
progress. You won’t get lost or pigeon- 
holed here. We’ll even help you advance, 
by providing full tuition and book costs 


for advanced degree work. ( Right now, 
over 80 of the men in our Aeronautical 
Division are doing graduate work at the 
nearby University of Minnesota.) 

You’ll have professional freedom 
At Honeywell, you’re on your own. We 
hire a man to do a job, not to tell him 
how to do it. Tough competition replaces 
the confining supervision you find at 
many companies. 

There’s an atmosphere of scientific 
professionalism at Honeywell. We feel it 
has something to do with our professional 
turnover rate. We have one of the lowest 
in the industry — less than half the na- 
tional average. 

CAN YOU QUALIFY? 

The jobs below are typical 
of our present openings. 

Flight reference and navigation systems (BSEE OR 
ME) 4 years' experience in attitude and naviga- 
tion system design; and, in applying vehicle 
motion equations. Experience in control sys- 

You'll translate requirements to system con- 
figurations at the concept stage. Must be good 
at technical communication, written and oral. 
Flight control system analyst (BSEE OR AE) 2 years’ 
experience in systems analysis of flight control 
applications. Proficient in use of servo analysis 
procedures, root locus and analog computation. 
Familiarity with aircraft control characteristics 
which determine transfer functions between 
sensed performance parameters. Experience 

Employment is a two-way street. We’ve told 
ou a few things about Honeywell. Now, 
ow about you? Maybe it’s time to an- 
swer your first recruiting ad. Just mail a 
brief summary of your qualifications, in- 
cluding salary requirements to: 

Richard A. Friedrichs 
Honeywell Aeronautical Division 
2616 Ridgway Road 
Minneapolis 40, Minn. 


Honeywell 

An equal opportunity employer 

To explore professional opportunities in other Honeywell locations, coast-to-coast, send your 
application in confidence to Mr. H. G. Eckstrom, Honeywell, Minneapolis 8, Minnesota. 


clear of the wreckage. The tanks would 
have to have self-closing fuel line cou- 
plings and would be rupture-proof. Self- 
closing couplings also would have to be 
included on flic fuel line ends to seal 
fuel in the lines after the tanks break 
loose. Tests with experimental break- 
away tanks have had partial success. 
Development of better designs is 
planned for subsequent test crashes. 

• Development of rupture-proof tanks. 
Efforts also arc being made to develop 
plyable, self-sealing tanks for internal 
fuel storage. These tanks would have 
to be capable of withstanding high 
shock forces and some puncture with- 
out bursting. A Goodyear Rubber Co. 
tank made of rubberized fabric eur- 
icntlv is undergoing preliminary testing 
by the Foundation. 

•Fuel solidification. Chemical mixtures 
which will jell aircraft fuel and prevent 
it from spraying out, even if tanks are 
ruptured, are being developed for the 
Annv test program by the Southwest 
Research Institute in San Antonio, Tex. 
One chemical would be mixed in the 
fuel during its normal use and the other 
would be stored in reservoirs near the 
tanks. Injection of the second chemical 
into the fuel would cause it to jell 
rapidly. Jelled fuel would burn, but 
would not spread or burn explosively 
like atomized fuel. Successful laboratory 
jelling tests have been conducted, but 
considerable developmental work is re- 
quired before the jelling technique 


can be applied to a full-scale aircraft. 

The shock absorbing qualities of 
airframes and landing gear assemblies 
also are being explored in the tests. At 
rates of descent approaching 40 fps., 
film and accelerometer data showed the 
landing gear struts and shock absorbers 
collapsing without significantly dimin- 
ishing the rate of fuselage descent. 

A plvablc gear assembly is necessary 
on a helicopter to reduce ground reson- 
ance, but gear designs which use metal 
deformation devices to absorb shocks 
above normal binding stresses are under 
development bv several helicopter com- 

Sikorsky Technique 

United Aircraft's Sikorsky Div., has 
developed one which uses a telescoping 
strut assembly that has a shear pin capa- 
ble of withstanding normal landing 
loads as a stop. If the inner strut is 
driven past its normal stroke by a 
greater force, it breaks the pin and 
rams into an upper housing containing 
an aluminum honeycomb core. The 
core crushes and absorbs part of the 
impact energy. 

Boeing Co.'s Vertol Div. is experi- 
menting with a metal shear plate into 
which the strut end is driven if landing 
forces on the gear exceed normal loads. 
Impact energy is absorbed as the strut 
cuts into the edge of the plate. Shear 
plate device was developed for possible 
application to the H-21. 


Martin Denver- as integra- 
tion systems contractor for 
the TITAN III multiple use 
booster-has a vital respon- 
sibility in 
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NEW AEROSPACE 
PRODUCTS 







Coming in 3 Weeks! . . . A book of vital interest to 

everyone concerned with the security of the free world 


The Rand Corporation Translation - 

with new supplementary Soviet materials 


SOVIET M 
MILITARY fP 
STRATEGY ggjj; 

Here is the first comprehensive discussion on j 


Released in the Soviet Union in mid- 
1962, it presents recent views of the So- 
viet military leadership on preparation 
for and conduct of future wars. 

Now Prentice-Hall is about to release 
its English translation of this impor- 
tant book. This 552-page translation, 
SOVIET MILITARY STRATEGY 
— especially prepared by Soviet spe- 
cialists of The RAND Corporation — 
contains more than 125 pages of 

notations that build a meaningful back- 
ground for American readers. 

The authoritative Soviet text was writ- 
ten by a 15-man panel of prominent 
Soviet military authors — including 
nine generals — under the editorship of 
Marshal V. D. Sokolovskii, a member 
of the Central Committee of the Com- 
munist Party, and until 1960 First 
Deputy Minister of Defense and Chief 
of the Soviet General Staff. 

This RAND Corporation translation, 
with its critical analyses and annota- 
tions, offers valuable insights into So- 
viet thinking on strategy and war in the 
Nuclear-Missile age. For example: 

• What does Soviet Military Strategy 
reveal of the Soviet assessment of 
U. S. military power? Of U. S. and 
NATO strategy? 

• What decisions confront the Soviet 
hierarchy concerning the further 
development of its armed forces 


and the allocation of resources for 
this purpose? 

• On what doctrinal policies do the 
Soviets agree? What does this con- 
sensus reveal of the shape of So- 
viet military strength now and in 
the future? 

• How far has the Soviet shifted from 
the Stalinist preoccupation with 
theater land warfare to a global 
strategic approach? 

• What weight do the Soviets place 
upon the importance of surprise 
attack, first strike, and the initial 
phase of war? 

• What is the Soviet conception of 
the way a future war might begin? 

• What factors do the Soviets believe 
will determine final victory? 

The book sheds light on many vital 
questions like these, ranging from gen- 
eral strategic concepts ... to current 
Soviet military methods. 

In addition, recently published views of 
Soviet military experts are compared 
with those in the original Russian vol- 
ume, thus providing an up-to-date 
guide to Soviet thinking on key mili- 
tary and strategic problems. 

This is a book of vital interest to every- 
one concerned with the defense of the 
free world. We urge you to send for 
your copy today. 


The RAND Corpora- 


RAND | Corporation Translation, b 


>f SOVIET MILITARY STRATEGY, T 


I pay postage. 


down to 25 ppm. can be removed from 
fluids such as Skydrol, MIL-H-5606, 
MIL-H-6083 and others, according to 
the manufacturer. The units, called 
Porta DeCon, are available in models 
from 5 to 30 gpm. capacity. 

Houston Fearless Corp., 24660 Cren- 
shaw Blvd., Torrance, Calif. 

Miniature Sequence Tinier 

Miniature sequence timer for space 
and airborne applications performs 
switching operations to timing accura- 
cies as high as 1%, according to the 
manufacturer. 

Timers arc available in 5- and 10- 
catn versions— Models 423-5 and 423-10, 
respectively— operated by RFI-filtered 



and regulated 28 v. d.c. motors drawing 
70 ma. Timers are driven through pre- 
cision worm drives. Cams are easily 
adjustable for phase and dwell through 
screw adjustment. Split cam design per- 
mits independent adjustment of dwell. 

Timers will withstand acceleration 
of 125g continuously. 150g shock and 
5 to 2,000 cps. vibration under speci- 
fied conditions, the manufacturer says. 
The 10-cam unit measures 6.75 in. x 
2.3 in. x 1 .7 in. and weighs 20 oz. 

Acton Laboratories, Inc., 533 Main 
St., Acton, Mass. 

Subminiature Joystick 

Line of subminiature joysticks utilize 
two precision potentiometers to provide 
two-axis control for positioning tracking 
and ranging systems, aiming antennas 
or weapons systems or for remote con- 
trolling two-axis operations. 

A typical unit, Model X-2750, is a lg 
in. cube exclusive of projecting finger 
stick and potentiometers. Smaller units 
are available. Movement of the IS in. 
finger stick to ±28.5 deg. in either X 
or Y coordinates or both simultaneously, 
provides as much as 171 deg. of poten- 
tiometer wiper movement. Potentiom- 
eters can be phased for any desired 
position with respect to the zeroed 
finger stick. Standard linear potentiom- 
eters are incorporated in the unit, man- 
ufacturer says. 

Bowmar Instrument Corp., 8000 
Bluffton Rd., Fort Wayne, Ind. 
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WHO'S WHERE 


(Continued from page 23) 

In the Front Office 

Robert J. Asman, secretary and chief legal 
officer, PneumoDvnamics Corp.. Cleveland, 
Ohio. 

Charles F. Sykes, executive assistant to 
the vice president and genera! sales manager 
of Trans World Airlines, Inc. 

William A. Smith, secretary, and L. T. 
Barrow, treasurer, Lockheed Aircraft Inter- 
national, Inc., Los Angeles, Calif. 

Honors and Elections 

Leon Bass, manager of advanced quality 
control engineering for General Electric 
Co.'s Large Jet Engine Dept., has been 
named recipient of the 1963 Edwards Medal 
Award by the American Society for Quality 
Control in recognition of "his leadership in 
the profession of quality control manage- 

Arthur E. Wcthcrbcc. Jr„ and George F. 
Hausmann have received United Aircraft 
Corp.'s George Mead Medal for Engineer- 
ing Achievement for their “invention and 
development of an advanced method of 
space vehicle control. Mr. Wcthcrbcc is a 
project engineer in the advanced power sys- 
tem group of Pratt & Whitney Aircraft Div.. 
and Mr. Hausmann is manager of advanced 
projects in United's Research Laboratories. 

The late Capt. E. J. Bechtold has been 
named a recipient of the 1962 ALPA Air 
Safety Award for his "outstanding contribu- 
tion to the advancement of flight safety pro- 
cedures in schcdn'cd air carrier operations 
. . ." Cant. R. N. Buck, a TWA pilot, re- 
ceived the 1963 ALPA Air Safety Award for 
his “outstanding contribution to research 
in meteorology for aviation information . . . 

Changes 

Nathaniel B. Nichols, director, Sensing 
and Information Sub-Div„ Technical Div.. 
Aerospace Coro.. San Bernardino, Calif. 

Col. Clay Ticc. |r. (USAF. ret.), senior 
marketing representative. Northrop Interna- 
tional, a division of Northrop Corp., Beverly 
Hills, Calif. 

lohn W. Dixon, director <if plans. Ling- 
Temco-Vought, Inc., Dal’as, Tex., and How- 
ard Marx, assistant director. 

Dr. Carl Berger, chief-electrochemistry 
section, Astropowcr. Inc., Newport Beach, 
Calif. 

William P. Bell, manager-defense prod- 
ucts, Allis-Chalmers, with . ifticcs in Wash- 
ington, D. C. 

Richard M. Sweeney, manager-market re- 
search and planning. Electronic Communi- 
cations. Inc., St. Petersburg, Fla., and 
Cameron N. Lusty, manager-government 
(non-military) sales. 

Lawrence Kaufman, general manager of 
the newly organized Electronic Systems 
Div.. Kainan Aircraft Corp., Bloomfield. 
Conn. Other appointments: Daniel T. 
Bernard, director of marketing: I. N. John- 
son. chief electronics engineer; W. W. 
McConnell, director of operations; Allen 
Erdman, manufacturing super: iso:. 



CIRCUIT SURGERY 


IN SPACE! 


The problems associated with translating the self-healing 
concept into practical, space-applicable devices 
provide technical challenges of the highest order to 
Engineers and Scientists at Honeywell in Florida. 
Advanced development work on ULTRA-RELIABLE 
aero space guidance systems include our investigations 
in the following areas; Multi-Redundancy techniques. 
Self-Adaptive techniques, including Self-Diagnosis, 
Self-Repair and modular number systems. 

These studies provide FRESH OPPORTUNITY FOR 
TALENTED ENGINEERS AND SCIENTISTS AT 
EVERY LEVEL OF EXPERIENCE. 

Other studies which may open up new avenues of 
career advancement for you are: 

• Development of fluid components for Computer 
and Navigation systems. 

• Advanced inertial systems design and development, 
including electrostatic gyros, strapped down systems 
and fluid inertial components. 

• Optical Navigation systems and devices, (Astral 
Inertial Systems, Star Trackers, etc.) 

• Metrology. Continuing development of precise angle 
measurement devices beyond the capability of our 
“Dynagon,” which accurately measures less 


• Optical Coordinate Transfer Devices. 



Interested in contributing your talents in any of the 
above areas? Just send a brief note describing your 
education, experience and specific area of interest to 
M. J. Keese, Honeywell, 13350 U. S. Highway 19. 

St. Petersburg, Florida. We promise a prompt, confidential 
reply, and, perhaps, an invitation to visit with us, to 
see our facilities, meet our people and discover for 
yourself the added attraction of living here on 
Florida's Suncoast. 

Honeywell *n Epuil Opportunity Employe 

"A GOOD PLACE TO WORK ... A GOOD PLACE TO LIVE" 

To investigate professional openings in other 
Honeywell facilities, send your resume to H. F. Eckstrom. 


HONEYWELL ENGINEERS ARE DOING THINGS IN FLORIDA 
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RF CIRCUIT DESIGN ENGINEERS 

RESEARCH 

of R-F circuitry Ihrough L-Bond, inelud- 

:mT7u 17 

2S3r?. tho'"ea of'woapo'n m”- 

iSSii 

The salary is open but we 
expect it will be in excess 
of $20,000. 

SALARY TO $15,000 
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ROBERT M. HOLM ASSOCIATES 

PHILADELPHIA 2, PA. 
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newINSIGHT 

TO 

ADVANCED AEROSPACE 
SYSTEMS PROBLEMS 

■ 

Bell Aerosystems, long recognized for outstanding advances in the aircraft and aerospace indus- 
try, has again succeeded in obtaining contracts requiring Engineers who are able to apply their 
past experience to the ever new challenges of space. 

PRESENT PROGRAMS INCLUDE: 

LUNAR LANDING RESEARCH VEHICLE VTOL AIRCRAFT 





OPPORTUNITII 
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ELL AEROSYSTEMS CO. 

'DIVISION OF BELL AEROSPACE CORPORATION -A textronl company 
An Equal Opportunity Employer P.O. Box *1, Buffalo S, New York 
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Vertol Division of Boeing, | the world-famous aerospace company, and winner of more 
military design competitions in the transport helicopter category than any other manufacturer, 
continues to lead in engineering and product performance. ■ Accelerated growth during 1962 
has created several top level openings in our technical staff for candidates who possess 
demonstrated leadership capabilities. Your opportunity for personal progress may be here. 


SUPERVISOR-ICE PROTECTION SYSTEMS. Should have 
broad background in anti-icing problems associated with 
blades, windshields, engines, etc. Experience should in- 
clude work on alcohol, electro-thermal, and bleed air ther- 
mal systems. 8-10 years’ experience in ice protection. 

CHIEF HYDRAULICS ENGINEER. Technical and administra- 
tive responsibility for hydraulics design section. This will 
include all production projects. 8-10 years’ experience in 
hydraulics and control systems— preferably in airframe 
industry. 

HEAD-ADVANCED RESEARCH IN VTOL. Prefer Ph.D. in 
aerodynamics to evaluate trends in VTOL field, and main- 
tain comparison with helicopters at all times. 8-10 years’ 
experience in airframe industry. 

STAFF WEIGHTS ENGINEER. Will head aircraft weight 
reduction effort. Must have comprehensive structures 
background together with several years intensive experi- 
ence in weights engineering in airframe industry. 


ARMAMENT ENGINEER. Responsibilities will involve staff 
type work on weapons and missiles applicable to aircraft 
armament. Must have familiarity with proposals and have 
several years of well rounded professional experience. 
ASSISTANT PROJECT ENGINEER-SPECIAL PROJECTS. Will 
assist in preparation of technical proposals relating to 
advanced aircraft. Must have strong writing ability, com- 
prehensive aeronautical design experience and an under- 
standing of how to assemble large amounts of detailed 
technical data. Position will involve travel to customer 
locations in foreign countries. A minimum of 8 years' 
experience will be required. 

DRAG ENGINEER. Must have experience in drag reduction 
field from theoretical inception to wind tunnel test and 
analysis to flight test. 

EXPERIMENTAL AERODYNAMICS ENGINEER. Must have 
intensive knowledge of wind tunnel test techniques and 
limitations, data handling, interpretation with emphasis 
on testing of powered models. 


Each of these positions is a rewarding career opportunity; salaries range from $12,000 to $18,000 per annum 
for those who possess an appropriate academic background and directly related experience. Boeing's Vertol 
Division is located in an attractive suburban Philadelphia setting. Forward your resume in complete confidence 

to: Mr. Frank J. Skahill, Supervisor Professional Employment, Box AW-1 


Divisions of The Boeing Company: Military Aircraft Systems/Transport/VERTOL/Aero-Space/Industrial Products -Boeing Scientific Research laboratories 
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The Pleasatit Face of Connecticut 



..WHERE TECHNICAL. CHALLENGE GOES 
HAND IN HAND WITH THE GOOD LIFE — 


At Sikorsky Aircraft in beautiful Stratford, your engi- 
neering world will be action-filled and satisfying. Nothing 
less. And there’s lots of room for personal progress in our 
far-ranging military, commercial and industrial programs. 
You’ll be contributing your talents to advancing the 
state of the art of the world’s most versatile and advanced 
vehicles— Sikorsky VTOL aircraft systems. 

And how about the other things that count— “after 
hours”? They’re all here in Connecticut. You can relax 
in an environment of uncongested living— characterized 
by picturesque villages and suburban towns. For the 
family, there’s modern elementary and high schools, 
shopping and recreational centers close to every neigh- 
borhood. As the mood dictates, take advantage of 
Connecticut’s four-season vacation atmosphere. You’re 
only minutes away from clean beaches on sparkling Long 
Island Sound— golf and yacht clubs— ski resorts and 
varied cultural activities. Feel like indulging in “big 


town” activities? Go ahead. You’re only an hour and a 
half by parkway to the heart of Manhattan. 

Settle for less? We don’t know why you should. 

Some of our interesting areas of opportunity for air- 
frame engineers are: aerodynamics • airframe design 

• aircraft structures • advance concepts • weight control 

• preliminary design • dynamic analysis • armament. 

A NOTE ON ACADEMIC ADVANCEMENT: 

The multiple benefits of Connecticut life are further enhanced by 
the opportunity to earn advanced degrees through a corporation- 
financed Graduate Education Program. These programs arc avail- 
able at such accredited schools as Yale University, Rensselaer 
Polytechnic Institute ( Hartford Graduate Center) and Columbia 
University. 

Send your resume in confidence, slating salary requirements, to: 
Mr. Leo.A. Shalvoy, Engineering Personnel. 


Sikorsky R i r craft ~ ^ — 
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LETTERS 


To The Rear 

In reading the advertisements for aero- 
space positions in this and similar maga- 
zines, I notice a certain similarity in phrase- 
ology and format. Expressions like "superior 
individuals” “keen, introspective minds" 
“challenge-seeking types" are linked with 
"challenging work” "new horizons" "beyond 
state-of-the-art" and "tomorrow's projects— 
today!” Certainly, it would seem that these 
qualifications and projects are not for those 
poor souls who fell into the lower 50% of 
the science and engineering graduating 
classes. Apparently, these unscholarly types 
must content themselves with menial, unin- 
spiring work such as sewer projects and lawn 
mower design. Obviously, the current stress 
on possession of advanced degrees and/or 
provision for graduate study rules out the 
"lower half" boys who usually are barred 
from graduate school. 

Now, let us be realistic for a moment. 


that this industry’ requires a large portion of 
dull, uninteresting, repetitive engineering 
work such as calculating weights, accumulat- 
ing tolerances or documenting hardware. 
Why not admit this fact and hire people 
for the real tasks, rather than obtain a steady 
stream of dissatisfied individuals through 
gross misrepresentation of the job? A more 
honest type of recruitment advertisement 
would state the following: 

BELOW AVERAGE ENGINEERS 
WANTED 

(Anchor Men Please Apply) 

This company has a number of posi- 
tions open of a low level technical 
nature. These jobs are easily learned and, 
once mastered, require little mental 
effort. Starting salaries are almost as 
high as for “challenging" work, and a 
non-ulccr climate is guaranteed for the 
man who likes a comfortable rut. Regu- 
lar raises are awarded those who stick it 
out year after year. M. C. Ziemke 
Huntsville, Ala. 

Phone Lag 

Hats off to Mr. S. A. Fierston for his 
remarks regarding attempts to obtain air- 
line information bv phone (AW Feb. 
25. p. 124). 

As a secretary I must get airline 
information several times a day. On 
each occasion it has taken from 50 to 
120 sec. to get someone to answer the 
phone. If someone does answer in a 
reasonable amount of time (which isn't 
too often) the caller will hear, ". . . 
Airlines will be with you in one moment." 
In any event the caller is left holding the 
phone while valuable time is lost. 

This type of service leads one to be- 
lieve that the airline personnel are running 
their own contest to see which phone can 
ring the longest before they bother to 
answer. 

Vivian Pyles 

NASA 

Baltimore, Md. 


Aviation Week welcomes the opinions 
of its reatlers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor . Aviation Week. 
330 W. 42nd St.. New York 36. N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, hut names 
of writers will be withheld on request. 


Corporate Attitude 

We were so shocked on reading the P. D. 
— Quick letter in the Mar. 4 issue (p. 106) 
that a committee was organized to ascer- 
tain our corporate reaction. It was the 
conclusion of the committee that our firm 
should have a corporate attitude that our 
Washington representatives could use in 
the event that the P. D. — Quick letter 
should lie mentioned by any of their con- 
tacts in the Pentagon. 

Our stake is high because wc arc in 
the "study” business, although we are gen- 
erally thought to be electronics manufac- 
turers. (Actually, wc subcontract all manu- 
facturing of the few product lines wc pur- 
chased as window dressing.) 

Wc agreed unanimously, as individuals 
and taxpayers, with A Scientist. However, 
we all nave our jobs to consider and, of 
course, our pensions. To upset the study 
contract business would be disastrous to our 
operation, as you can certainly imagine. 

You will be pleased to know that after 
one month (Mar. 4 to Apr. 4) of delibera- 
tion, our committee has agreed to treat the 
problem of developing a corporate attitude 
as if it were a studv contract. Our staff 
of 39 PhD’s. 44 MS's and 3 BS’s will de- 
vote a total of 1.500 hr. to the preparation 
of a report that will define an acceptable 
attitude. 

We arc sure that many of your readers 
will be relieved to know that at least one 
firm is doing something about that P. D. — 
Quick letter. 

Howard Gammon 

Gammon Technical Products Co. 

New Brunswick. N. J. 

P.S. Our vice president of sales just ad- 
vised us that he has located an agenev in 
Washington that has some extra Fiscal’ '63 
money left over; indications arc now that 
this project will be funded by the govern- 
ment so wc have increased our task estim- 
ate to 15.000 hr. 


Re: P.D.— Quick. AW Mar. 4. p. 106. 

My sincere compliments to your Palo 
Alto Scientist. If there is a really American 
way of life in this grim free world defense 
business, lie did certainly outline how it 
ought to be. In this ridiculously ominous 
and lukewarm war situation, tins is the 
kind of talk that brings comfort to Ameri- 
ca’s real friends abroad; it gave me more 
confidence that all these Havana-controlled 
and financed "nationalist” reds will not 
have the last laugh. 

Capt. Altino R. Silva 
Rio de Janeiro, Brazil 


Liberal Mystique 

A subscriber and cover-to-cover reader of 
Aviation Week & Space Technology for 
more than 1 5 years. I am now constrained 
for the first time to write a letter to the 
Editor. I am stimulated by the statement 
in your Editorial in the issue of Mar. IS, 
to wit. “There is also a theory that these 
Administration information policies stemmed 
from the Boston Brahmin tradition that 
even though democracy prevailed, it should 
be operated bv a special class of superior 
people . . ." While yon do not assert your 
acceptance of this theory, there is an im- 
plication to that effect. My contention is 
that the Boston Brahmin theory is woefully 

The Boston Brahmin, for all his callous- 
ness and lack of sensitivity, at least had 
some firm basis for his disposition toward 
autocracy. It grew out of generations of 
experience in handling other people’s money 
and propertv in the banks, trust companies, 
investment houses, and insurance companies 
for which Boston is famous. 

Equally insensitive and callous, the politi- 
cians of the Kennedy regime are of an en- 
tirely different ilk. Their self-appointment to 
the ranks of a "special class of superior 
people” derives from their dedication to the 
liberal mystique which assumes that the 
ordinary man is incapable of handling his 
own affairs and that human experience, in 
general, is a record of the corruption of man 
from his pristine essence. Developing their 
philosophy from the work of Robespierre, 
they move with perfect logic to contempt 
for both the common man and the wise 
man of experience: thus, their blithe manipu- 
lation of the news and unbelievable disregard 
for the wisdom of the military professionals. 

I venture to predict that as a result of 
the present furor, the powers that be will 
apply their intelligence — of which they have 
considerable — to more skillful manipulation 
of the news and more diplomatic ignoring 
of the military. 

(Name withheld by request.) 

Orange, Calif. 

Name Changes 

With reference to p. 33 of your Apr. 1 
issue, may we correct one significant word 
and note the omission of another. 

Astronaut Elliot See’s very interesting 
luncheon address on Apollo guidance com- 
puter design was presented last week to the 
Institute of Electrical and Electronic Engi- 
neers (IEEE) Professional Technical Group 
on Aerospace and Navigational Electronics 
(PTGANE). 

After December. 1960, "Aerospace” re- 
placed "Aeronautical” for better agreement 
with our long-established scope and practice. 
After December, 1962. the word "Tech- 
nical” was inserted in preparation for the 
association of previous AIEE "Technical 
Groups" with previous IRE "Professional 
Groups." 

Harry Rowe Mimno 

Editor, PTGANE Transactions, IEEE 

Cruft Laboratory’ 

Harvard University 
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verify 

events 

permanently 

in 

milliseconds 


Brush Operations Monitors’ response to signals is virtually instantaneous— less than 4 milliseconds. 
Multiple high-speed events are clearly defined from start to stop, on a common time base— and at rates up 
to 500 per second. Portable 30 channel or rack-mounting 100 channel models record sharp reproducible traces 
with fixed-stylus electric writing that provides the utmost in reliability. "Built-in” transistor switching to 
eliminate relays is optional. No direct writing recording system can match the capabilities of Brush Operations 
Monitors for industrial and military analysis _ 

and control. Write for complete specifics- mmm m « M-m 

tions and application data. BCJm «-* 
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Very big in space. 


When it comes to space, getting 
there is only half the challenge. 
Once launched, a space vehicle has 
a job to do - which means each com- 
ponent part must work perfectly. 
For instance, aboard Mariner 2, 
approximately 1,000 Fairchild 
transistors and diodes had to oper- 
ate for 110 days without failure. 


Fairchild products are big in space 
because the designers and builders 
of spacecraft can afford to use 
nothing less than the most ad- 
vanced and reliable components. 


FAIRCHILD 


SEMICONDUCTOR 


FAIRCHILD SEMICONDUCTOR, 545 WHISMAN RD., MOUNTAIN VIEW. CALIF. YORKSHIRE 8-81 61, TWX: 415-969-9165 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPQR 


